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PREFACE. 



WE Ihould certainly be guilty of a 
grofs abfurdity if, in an- age 
like the prefent, we were to enter into 
an elaborate definition of the advan- 
tages to be derived from the ftudy of. 
Natural History; the ancients re- 
commended it as.ufeful, inftruftive, and 
entertaining ; and # the moderns have fo 
far„purfued and cultivated this firft of 
fciences, that it is now admitted to be 
the fource of univerfal in ft ru ft ion and 
knowledge ; where every active mind 
may find fubje&s to amufe and delight, 
and the artift a never failing field to en- 
rich his glowing imagination. 

at 
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It would have been Angular if on 
fuch a fubjeft a number of authors had 
not fubmitted the produce of their obfer- 
vations and labour; many have written 
upon Natural PhMbfophy, but thejComte 
de Buffon ftands eminently diftin- 
guifhed among them; We has entered 
into a minute inveftigation, and drawn 
numberlefs fafts from unwearied obser- 
vations far beyond any other, and this 
he has accomplished in a ftile fully *ac- 
cbrdant with the importance of his fub^ 
je6t. Ray, Linnaeus, Rhcattmur, and 
other cotertiporar-ies, deferve much 
<tcdit for their clafling of animals; 
vegetables, &c. but it was Buffon 
alone who 1 enterefd into a description 
of their nature, habits, ufes, and pro* 
perries. In his Theory of the Earth 
he has difpkyed a wonderftil rngenuity, 
aiid fliewn the general order pf nature 
with a mafterly hand, although he may 
be fubjeft to fome* objeflions for pre- 
fering phyficafl reafonings on general 1 

caufes 
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caufes rather than allowing ought to 
have arifcn from fupernatural agency, 
or the will of the Almighty; in this 
he has followed the example of all great 
philofophers, who feem unwilling to 
admit that the formation of any part 
of the univerfe is beyond their cora- 
prehenfion. 

As the works of this author will beft 
fpeak for themfelves we fliall avoid un- 
toeceflary panegyric, hoping they will 
have received no material injury in 
the following translation ; we fliall, 
therefore, content ourfelves with ob- 
fcrving, that in our plan we have foK 
lowed that adopted by the Comte him- 
felf in a latter edition, from which he 
exploded his long and minute treatife* 
on anatomy and menfuration; though 
elegant and highly-finifhed in themfelves 
they appeared to us of too abftrufe 
and confined a nature for general efti. 
mation, and which we could not have 
gone into without almoft doubling the 

expence 
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cxpence, a circumftance we had to guard 
againfl; for the advantage of thofc of 
our, readers to whom that part would 
have been totally uninterefting. 

As to this edition we have little more 
to fay than that . every, attention is 
paid to preferve the fpirit and accuracy 
of the Author, and that as it was our 
original defign to give it every kind 
.of cmbellifhment in the power of en- 
graving and printing, the, flattering 
^patronage we have received, ;in the early 
numbers, willrender itirapoffible for us 
. now to deviate in the fmallefi degree 
.frofti.that intention, it being : the only 
means we have to fhew our gratis 
tude to the public for their liberal 
encouragement. ; 
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THE THEORT OF THE EAJLT& 



'VTEITHER the figure of the earth, its mo- 
tion, nor its external connexions with the 
reft of the univerfe pertain to pur prefent 
inveftigation. It is the internal ftru&ure of 
the globe, its compofition, form, and man- 
ner of exiftence which we propofe to examine. 
The general hiftory of the earth fhould doubt- 
lefs precede that of its produ&ions, 3s a ne r 
ceflary ftiidy for thofe who wifh to be ac- 
quainted with nature in her variety of ihapes, 
Vol. i. B aj*i 
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and the detail of fails relative to the life and 
manners of animals, or to the culture and 
vegetation of plants belong, not perhaps fo 
much to Natural Hiftory, as to the general 
deductions drawn from the obfervations that 
have been made upon the different materials 
which compofe the terreftrial globe: as its 
heights, depths, and inequalities of its form; 
the motion of the fea, the direction of 
mountains, the fituation of rocks and quarries, 
the rapidity and effects, of currents in the ocean, 
&c. This is the hiftory of nature in its moft 
ample extent, and thefe .are the operations by 
which every other effect is influenced and pro- 
duced. The theory of thefe effects confti- 
tutes what may be termed a primary fcience, 
upon which the exact knowledge of particular 
appearances as well as terreftrial fubftances en- 
tirely depends, This defcription of fcience 
may fairly be confldered as appertaining to 
phyfics; but does not all phyfical knowledge 
in which nofyftem is admitted, form part of 
the Hiftory of Nature ? 

In a fubjedt of great magnitude, whofe, re- 
lative connections are difficult to trace, and 
where fome facts are but partially known, and 
others uncertain and obfcure, it is more eary 

to 
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NATURAL HISTORY. 3 

to form a vifionary fyftem, than to eftablifh a 
" rational theory ; thus it is that the Theory of the 
Earth has only hitherto been treated in a vague 
and hypothetical manner; I (hall therefore 
but (lightly mention the fingular notion of 
fome authors who have written upon the fub- 

jea. 

The firft hypothecs I (hall allude to, de- 
fences to be mentioned more for its ingenuity 
' than its reafonable folidity 5 it is that of an 
Englifli aftronomer, (Wilson) verfed in the 
fyfteiii of Newton, and an enthufiaftic ad- 
mirer of his philofophy; convinced that every 
event which happens on the terreftrial globe, 
depends upon the motions of the ftars, he en- 
deavours to prove, by the afliftance of ma- 
thematical calculations, that the tail of a comet 
has produced every alteration the earth has 
ever undergone. 

• The next is the formation of an heterodox 
theologician, (Burnet) whofe brain was fo 
heated with poetical vifions, that he imagined 
he had feen the creation of the univerfe. 
After explaining what the earth was in its pri- 
mary ftate when it fprung from nothing ; what 
changes were occafioned by the deluge j what it 
: has been and what it is, then aflumes a pro- 
i ,B2 phetic 



Digitized by GoOgle 



4 buffon's 

phetic ftyle, and predicts what will be its ftate 
after the deftruftion.of the human race. 

The third comes from a writer (Wood- 
ward) certainly a better and more extenfive 
©bferver of nature than the two former, though 
little lefs irregular and confufed in his ideas; 
he explains the principal appearances of the 
globe, by an immenfe abyis in the bowels of 
the earth, which in his opinion is nothing more 
than a thin cruft that ferves as a covering to the 
fluid it enclofes. 

The whole of theie hypothecs are railed 
on unliable foundations; have given no light 
upon the fubjeft, the ideas being unconnected^ 
the fafts confufed, and the whole confounded 
with a mixture of phyfic and fable ; and con* 
fequentiy have been adopted only by thofe who 
implicitly believe opinions without invefti* 
gation, and who, incapable of diftinguiihing 
probability, are more imprefled with the won- 
ders of the marvellous than the relation of 
truth. 

What we mail fay on this fubject will dottbtleft 
be lefs extraordinary, and appear unimportant^ 
if put in comparifon with the grand fyftems 
juft mentioned, but it fhould be remembered 
that it is an hiftoriatfs bufinefs todefcribe, not 

: lAYCttti 
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NATURAL HISTORY. 5 

invent ; that no fuppofi tions * fhould be ad- 
mitted upon fubje&s that depend upon fa&s and 
obfervation; that his imagination ought only 
to be exercifed for the purpofe of combining 
obfervations, rendering fa&s more general, 
and forming one conne&ed whole, fo as to 
prefent to the mind a diftincSr. arrangement of 
clear ideas and probable conje&ures; I fay 
probable becaufe we muft not expeft to give 
exa& demonftration on this fubje£, that being 
confined to mathematical fciences, while our 
knowledge in phyfics and natural hiftory de- 
pends folely upon experience, and is confined to 
reafoning upon indu&ions. 

In the hiftory of the Earth, we (hall there- 
fore begin with thofe fa&s that have .been 
obtained from the experience of time, together 
with what we have collected by our own 
obfervations* 

This immenfe globe exhibits upon its fur- 
face heights, depths, plains, feas, lakes, marflies, 
rivers, caverns, gulphs, and volcanos ; and upon 
the firft. view of thefe objects we cannot 
difcover in their difpofition either order or 
xegularity. If we penetrate into its interna! 
part, we fhall there find metals, minerals, 
ftones, bitumens, fands, earths, waters, and 
B 3 matter 
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matter* of eyery kind, placed as it were -hf 
Chance, and without the fmalleft apparent? 
defign. Examining with & more ftrift attention* 
we difcover fuwk mountains, caverns filled^ 
*ocks fplit and broken, countri«*?foallowed up> . 
and new iflands rifing fromlfce ocean; we (hail 
alio perceive heavy fubftances placed above Hghfc 
-ones> hard bodies furrounded with- {ok* * in> 
flaortwe fhall there find matter in every form, 
wet and dry, hot and cold, folid and brittle* 
mixed in fuch a fort of confiifion as. to leave 
loom to compare them only to a m^fe of rubbifl* 
aod the ruins of * wrecked worlds 

We inhabit thefe ruins however with * 
perfect fecurity- The various generations/of 
inert, animals, and plants, fucceed each other 
without interruption j. the. earth produces folly 
jfoiKcient for their fuftenanq&r the fea has its 
limits i its motions and the currents of air am 
regulated by fixed laws: jthe returns of the 
feafons are certain- and regular; the fe verity of 
the winter being oonftantly fucceeded by the 
beauties of the fpring: every thing appear* in 
order, and the earth, formerly a chaos, is now 
a tranquil and delightful abode, where all is 
animated, and regulated by fuch an amazing; 
Afplay of powor and intelligence as fills up 

with 
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-With -admiration, and elevates our minds with 
the- moft fublime ideas of an air-potent and 
wonderful Creator. . 

- Let us not then djaw any hafty conclusions 
. tipon the ka^gfalarities of the firface of die 
earth, nor the appdfcnt diforders in the interior 
parts, fcr we fhall foon difcover die utility 
and even (be ncceffity, of them; and, by con- 
fidering them with a little attention, we fhafl 
perj&aps find an? order, of which we had no 
conception, and a general connexion that wr 
could neither perceive nor comprehend, by a 
flight examination: but in ft&, our knowledge 
on this fubjeft . maft -always be confined. 
There an? many parts of die finface of r the 
globe with which we are entirely unacquaint- 
ed, and have but partial ideas of .the bottotn ef 
the lea, which in many places we have no(t 
been able to fathom* We can only penetrate 
into the coat of the earth ; the greateft caverns 
and the deepeft mines do not defcend above 
Ihe eighth thouland part of its diameter, we can 
therefore judge only of the external and mere 
Superficial part; we know, indeed, that bulk 
for bulk the earth weighs four times heavier 
than the fun, and we affo know, the proportion 
it*. weight bears with other planets; but this 

is 
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is merely a relative eftimation ; we have no 
certain ftandard nor proportion; we are fo 
' intirely ignorant of the real weight of the ma- 
terials, that the internal part of the globe may 
be a void fpace, or compofed of matter a 
thoufand times heavier than goH ; Tior is there 
any method to make further difcoveries on this 
fubjeft ; and it is with the greateft difficulty 
any rational conjectures can be formed thereon. 
We muft therefore confine ourfelves to a 
correft examination and defcription of the 
.furface of the earth, and to thiofe trifling depths 
to which we have been enabled to perietrate. 
The firft objeft which prefents itfelf is that 
immenfe quantity of water which covers the 
greateft part of the globe; this water always 
occupies the loweft ground, its furface always 
level, and conftantly tending to equilibrium 
and reft; neverthelefs it is kept in perpetual 
agitation by a powerful agent, which oppofing 
its natural tranquility imprefles it with a re- 
gular periodical motion, alternately raifing and 
deprefling its waves, producing a vibration in 
the total mafs, by difturbing the whole body 
to the greateft depths, This motion we know 
has exifted from the commencement of time* 

and 
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and will continue as long as the fun and moon, 
which are the caufes of it. 

- By an examination of the bottom of the 
fea, we difcover that to be fully as irregular 
as the furface of the earth; we there find 
hills and vallies, plains and cavities, rocks and 
foils of every kind; we ihall perceive that 
iflands are only the fuhimits of vaft mountains 
whofe foundations are at the bottom of the 
ocean; and we (hall find other mountains 
whofe tops are nearly on a level with the fur- 
face of the water ; and rapid currents which 
run contrary to the general movement: they 
fometimes run in the fame dire&ion, at others,, 
their motions are retrograde* but never ex* 
ceeding their bounds, which appear to te as 
fixed and invariable as thoft which confine the 
rivers of the earth. In one part we meet 
with tempeftuous regions, where the winds 
blow with irrefiftible fury; where the fea and 
the heavens, equally agitated, join in conta& 
with each other, are mixftd and confounded in 
the general {bock; in others, violent inteftine 
motions, tumultuous fwellings, water-fpouts,, 
and extraordinary agitations, caufed by vol* 
canos, whofe mouths, though a confiderable 
depth under water, yet vomit fire, from the 

midft 
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midft of the waves, and fend up to the clouds 
a thick vapour, conipofed of water, fulphur,. 
and bitumen. Further we perceive dreadful 
gulphs or whirlpools, which feem to attract 
veflels, merely to fwallow them up. On the 
other hand, we difcover immenfe regions, to- 
tally oppofite in their natures, always calm and 
tranquil, yet equally dangerous; where the 
winds never exert their power, where the art 
of the marifier becomes ufelefs, and where the 
becalmed voyager muft remain until death re- 
lieves him from the horrors of defpair. In 
conclufion, if we turn our eyes towards the 
: northern or fouthern extremities of the globe, 
we there perceive enormous flakes of ice fe- 
'parating themfelves from the polar regions, 
•advancing like huge mountains into the more 
temperate climes, where they diffolve, and are 
loft to the fight. 

Exclufive of thefe principal objects the vaft 
empire of the fea abounds with animated beings, 
almoft innumerable in numbers and variety. 
Some of them covered with light fcales move 
with aftonifhing celerity; others loaded with 
thick (hells drag heavily along, leaving their 
tra& in the' land; on others nature has be- 
itowed fins* t^iflbling wings, yri& which 

they 
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they raife and fupport themfelves in the air* 
and fly to considerable diftances ; while there 
are thofe to whom all motion has been denied, 
who live and die immoveably fixed to the fame 
rock r every (pedes, however, find abundance 
of food in this. their native* element. The 
bottom of the fea, * and the (helving fides of 
the various rocks, produce great abundance of 
plants and moffes of different kinds j its foil is 
compofed of fand, gravel, rocks and {hells; in 
fome parts a fine clay, in others a folid earth, 
and in general it has a complete refemblance to 
the land which we inhabit. 
, Let us now take a view of the earth. What 
prodigious differences do we find in. different 
climates ? What a variety of foils ! What 
inequalities in the furface ! but upon a minute 
and attentive obfervation we (hall, find the, 
greateft chain of mountains are nearer the 
equator than the poles ; that in the Old Con- 
tinent iheir direction is more from the eaft to 
weft than from the north to fouth, and that on 
the contrary in the new world they extend more 
from north to fouth than from eaft to weft ; but 
what is ftill more remarkable the form and 
4ireftion of thofe mountains whofe appearance 
is fo very irregular, correfpond fo directly that 

the 
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the prominent angles of one mountain are al- 
ways oppofite to the concave angles of the 
neighbouring mountain, and are of equal di- 
mentions whether they are feparated by a fmall 
Valley or an extenfive plain. Ihavealfoob- 
ferved that oppofite hills are nearly of the fame 
height, and that in general mountains occupy 
the middle of continents, iflands, and pro- 
montories, which they divide by their greateft 
lengths. • 

In following the courfes of the principal 
rivers L have ■ likewife found that they are ai- 
moft always perpendicular with thofe of the 
fea into which they empty themfelves; and that 
in the greateft part of their courfes they proceed 
nearly in the dire&ion of the mountains from 
which they derive their fource. 

The fea (bores are generally bounded with 
rocks, marble, and other hard.ftones, or by 
earth and fand which has accumulated by the 
waters from the fea, or been brought down 
*by the rivers; and I obferve that oppofite 
coafts, feparated only by an arm of the fea, ane 
compofed of fimilar materials, and the beds 
of the earth are exa&ly the fame. Volcanos 
I find exift only in the higheft mountains, that 
many of them are entirely extin&s that fome 

are 
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are <coffl*e&ed vrith others by fubfcerraneous 
.paflages, and that their explofions frequently 
iiappen at one and the fame time. There are 
limikr correfpondences between certain lake* 
and neighbouring feas; fome rivers fuddenly 
diiappean, and feem to precipitate themfelves 
into the earth. We alfo find internal, or medi- 
terranean feas, conftanfly receiving an enor* 
mous quantity of water from tat number of 
rivers without ever extending its bounds, moft 
probably uncharging by fubterraneous paflages 
all its fuperfluous fupplies- Lands which have 
been long inhabited are eafily diftinguiihed 
from thofe new countries, where the foil ap- 
pears in a rude ftate, where the rivers are full 
of cataracts, where the earth is either oveiv 
flowed with water, or parched up with droughty 
and where every fpot upon which a tree will 
grow is covered with uncultivated woods. 

Purfuing our examination in a more ex*. 
tenfive view, we find that, the upper ftrata that 
furroiinds the globe, is univerfally the fame* 
That this fubftance which ferves for the growth 
and nourishment oif animals and vegetables 
is nothing but a compofition of decayed ani- 
mal and vegetable bodies reduced into fuch 
finall particles, that their former organization 
vox*, i, C is 
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is not diftinguifliable, or penetrating a little fur* 
ther we find the real earth, beds of fand, lime- 
ftone, argol, fhells, marble, gravel, chalk, &c* 
Thefe beds are always parallel to each other 
and of the fame thicknefs throughout their 
whole extent. In neighbouring hills beds of 
the fame materials are invariably found upon the 
fame levels, though the hills are feparated by 
deep andextenfive intervals. AH beds of earth, 
even the moft folid ft rata, as rocks, quarries 
of marble, &c. are uniformly divided by per- 
pendicular fiiiures ; it is the fame in the largeft 
as well as fmalleft depths, and appears a rule 
which nature. invariably purfues. 

In the very bowels of the earth, on the tops 
of mountains, and even the moft remote parts 
from the fea, (hells, Skeletons of fifties, marine 
plants, &c. are frequently found, and thefe 
fhells, fifties, and plants, are exactly fimilar 
to thofe which exift in the ocean. There are 
a prodigious quantity of petrified fhells to be 
met with in an infinity of places, not only 
inelofed in rocks, mattes of marble, lime- 
ftone, as well as in earths and clays, but are 
actually incorporated and filled with the very 
fubftance which furrounds them. In fhort I 
find myfelf convinced, by repeated obfervations, 

that 
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that marbles, ftones, chalks, mafrles, clay, (and, 
and almoft all terreftrial fubftances, wherever 
they may be placed, are filled with fhells and 
other fubftances, the productions of the fea. 

Thefe facts being enumerated, let us now 
fee what reafonable conclufions are to be drawn 
from them. 

The changes and alterations which have 
happened to the earth in the fpace of the laft two 
or three thouiand years are very inconfideraMe 
indeed when compared with thofe important 
revolutions which muft have taken place in 
thofe ages which immediately followed the 
creation; for as all terreftrial fubftances could 
only acquire folidity by the continued action of 
gravity, it would be eafy to demonftrate that 
the furface of the earth was much fbfter at firft 
than it is at prefent, and confequently the fame 
eaufes which now produces but flight and 
almoft inperceptible changes during many 
ages, would then effect great revolutions in a 
very fliort fpace. It appears to be a certain 
fact, that the earth which we now inhabit, and 
even the tops of the higheft mountains, were 
formerly covered with the fea, for fhells and 
other marine productions are frequently found 
ia, almoft every part \ it appears alfo that the 
C 2 water 
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water remained a confiderable time oit the 
furface of the earth," fince in many places there 
have been difcovered fuch prodigious banks of 
fliells, that it is impoffible fo great a multitude- 
of animals could exift at the fame time: this 
iact feems likewife to prove, that although the: 
materials which compofed the furface of the: 
earth were then in a ftate of foftnefs r that ren- 
dered them eafy to be difunited, moved and 
iranfported by the water*, yet that thefe re- 
movals were not made at once j they muft in- 
deed have been fucceffive, gradual, and by de- 
grees, becaufe thefe kind of fea- productions 
are frequently met with, more than a thoufand 
feet below the furface, and fuch a confiderable' 
thicknefs of earth and ftbne could not have 
accumulated but by the length of time. % I^ 
we were to fuppofe that at the deluge all the 
fhell-fifli were raifed from the bottom of the 
fea, and tranfported over all the earth ; befides 
the difficulty of eftablifhing this fuppofition^ 
it is evident,, that as we find fhells incorpo-. 
rated in marble and in the rocks of the higheffc 
mountains, we muft likewife fuppofe that all 
thefe marbles and rocks were, formed at the 
fame time, and that too at the very inftant of 
the deluge 3 and befides, that previous to this 

great 
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great revolution there were neither mountains, 
marble, nor rocks, nor clays, nor matters of 
any kind flmilar to thofe we are at prefent ac- 
quainted with, as they almoft all contain (hells 
and other produ&ions of the fea. Befides, at 
the time of the deluge the earth muft have 
acquired a confiderable degree of folidity from 
the a£tion of gravity, for more than fixteen 
centuries ; and confequently it does not appear 
poffible that the waters, during the fhort time 
the deluge lafted, fhould have overturned and. 
diffolved its furface to the greateft depths we 
have fince been enabled to penetrate. "; 

But without dwelling longer on this point, 
which (hall hereafter be more amply difcuffed, 
I fliall confine myfelf to well-known obferva- 
tions and eftablifhed fa&s. There is no doubt 
but that the waters of the fea at fome period 
covered and remained for ages upon that part 
of the globe which is now known to be dry 
land; and confequently the whole continents 
of Afia, Europe, Africa, and America, were 
then the bottom of an. ocean abounding with 
fimilar productions to thofe which the fea at 
prefent contains; it is equally certain that the 
different ftrata which compofe the earth are 
parallel aad horisonta 1 , and it is evident their 
C3 being 
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being in this fituation is the operation oftRV 
waters which have colfefted and accumulated 1 
by degrees the different material, and given 
them the fame pofitibn as the water itfelf 
always affumes. We obferve that the pofition 
of flrata is almoft universally horizontal; in- 
plains it is exa&ly fo, and it is only in the 
mountains that they are inclined te the horizon, . 
from their having been originally formed by a 
fediment depofitedupon an inclined bafe. Now 
I infift that thefe flxata muft have been formed* 
By degrees and not all at once, by any revolu- 
tion whatever, beeaufe ftrata compofed of 
Reavy materials is very frequently found placed- 
above light ones, which could not be, if, as 
fome authors aflTert, the whole had been mixed ' 
with the waters' at the time of the deluge, and- 
afterwards precipitated; in that cafe every 
thing muff have had a very different appear- - 
ance to that which now exifts. . The heavieft 
bodies would have defcended firft, and each 
particular ftratum would have been arranged 
according to its weight and fpecific gravity, 
and we fhould not fee folid rocks or metals 
placed above light fand any more than clay; 
under coal. 
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We (hould alfo pay attention to another 
circumftance; it confirms -what we have (aid 
on the formation of the ftrata ; no other caufe 
than the motions and fediments of water could 
pofEbly produce (b regular a pofition of it, for 
the higheft mountains are compofed of parallel 
fl rata as well as the Ioweft plains, and therefore 
"we cannot attribute the origin and formation of 
mountains to the (bocks' of earthquakes, or 
eruptions of volcanos. The fmall eminences 
which . are fometimes raifed by volcanos or 
convulfive motions of the earth are not by any 
means compofed of parallel ftrata, they are £. 
mere difordered heap of matters thrown con- 
fufedly together ; but the horizontal and parallel 
pofition of the ftrata muft neceflarily proceed 
from the operations of a conftant caufe and" 
motion always regulated and dire&ed in the 
feme uniform manner* 

From repeated observations, and thefe in* 
controvertible fa£fa, we are convinced that the 
dry part of the globe which is now habitable 
has remained for a long time under the water* 
of the fca, and confequently this earth under- 
went the fame ftu&uations and changes which 
flie bottom of the ocean is at prefenc a&ually 
undergoing. To difcover therefore what for- 

mejly 
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merly pafled on the earth, let us examine what 
now pafles at the bottom of the fea, and from 
thence we fhall foon be enabled to draw ra- 
tional conclusions with regard to the external 
form and internal compofition of that which 
we inhabit, 

Froin the creation the fea has constantly 
been fubjeft to a regular flux and reflux : this 
motion, which raifes and falls the waters twice 
in every twenty-four hours, is.principally occa- 
sioned by the aftion of the moon, and is much 
greater under the equator than in any other 
climates. The earth performs a rapid motion 
on its axis,, and confequently has a centrifugal 
force, which is alfo the greateft at the equator; 
this latter, independent of a&ual obfervation, 
proves that the earth is not perfectly fphericaJ, 
tut that it muft be more elevated under the 
equator than at the poles. 
. ■ From thefe combined caufes, the ebbing and 
flowing of the tides, and the motion of the 
earth, we may fairly conclude, that although 
the earth wa§ a perfedt fphere in its original 
form, yet its diurnal motion, together with the 
conftant flux and reflux of the fea, muft, by 
degrees,' in the courfe of time, have raifed the 
equatorily parts, by carrying mud, earth, fand, 

fcells, 
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ftells, &c. from other climes > and there de- 
pofiting of them. Agreeable to this idea the 
greateft irregularities muft be founds and, in 
fad, are found near the equator. Befides, as 
this motion of the tides is made by diurnal 
alternatives, and been repeated, without in- 
terruption, from the commencement of time, 
is it not natural to imagine, that each time the 
tide flows, the water carries a (mall quantity 
of matter from one place to another, which 
may fall to die bottom like a fediment, and 
form thbfe parallel and horizontal ftrata which 
are every where to be met with? for the 
whole motion of the water, in the flux and re<* 
lux being horizontal, die matters carried away 
with them will naturally be de^>ofited m the 
fame parallel dire&ion. 

But to this it may be (aid, that as tbe Aug 
and reflux of the waters are equal and regu* 
larly fucceed, the two motions would counter* 
poife apch other, and the matters brought by 
*he flux would be returned by the reflux, and 
of courfe this caufe of the formation of die 
ftrata muft be chimerical; that the bottom of 
the fea could not experience any material al- 
teration by two uniform motions, wherein the 
cfi&fc of the one would be regularly deftroyed 

by 
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by the other, much lefs could they change the, 
original form by the produ&ion of heights and 
inequalities. 

To which it may be anfwered that the al- 
ternate motions of the waters are not equal, 
the fea having a conftant motion from the eaft 
to the weft ; befides, the agitations caufed by 
the winds, oppofes and prevents the equality 
of the tides. It will alfo be admitted that by 
every motion of which the fea is fufceptible, 
particles of earth and other matters will be car- 
Tied from one place and depofited in another; 
and thefe colle&ions will neceflarily aflume the 
form of horizontal and parallel ftrata, from the 
various combinations of the motions of the 
fea always tefSkng to move the earth, and to 
level thefe materials wherever they fall in the 
form of a fediment. But this objeftion is 
eafily obviated by the well-known faft, that 
upon all coafts, bordering the fea, where the 
ebbing and flowing of the tide is obferved, the 
flux conftantly brings in a number of things 
which the reflux does not carry back. There 
are many places upon which the fea infenfibly 
gains and gradually covers over, while there 
are others from which it recedes, narrowing as 
it were its limits by depofuing earth) &nd§, 

(hells 
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(hells, &c. which naturally take an horizontal 
po/ition ; thefe matters accumulate by degrees 
in the courfe of time, and being raifed to a cer- 
tain point gradually exclude the water, and fo 
become part of die dry land for ever after. - 

But not to leave any doubt upon this impor- 
tant point, let us ftri&ly examine into the pofr 
fibility of a mountain's bebg formed at the bot- 
tom of the fea by the motions and fediments of 
the waters. It is certain that on a coaft which 
the fea beats with violence during the agita- 
tion of its flow, that every wave muft carry 
off fome part of the earth; for wherever the 
fea is bounded by rocks, it is a plain fad that 
the water by degrees wears away thofe rocks, 
and confequently carries awqgpfmall particles 
every time the waves .retire ; theie particles of 
earth and ftone will necefiarily be tranfported 
to fome diftance, and being arrived where the 
agitation of the water is abated, and left to 
their own weight, they precipitate to the bot- 
tom in form of a fediment, and there form 9 
firft Aratum either horizontal or inclined ac- 
cording to the pofition of the furface upon 
which they fall ; this will ihortly be covered 
by a fimilar ftrata produced by the fame .caufe, 
and thus will a confiderable quantity of matter 

be 
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be almoft infenfibly collected together, and the? 
ftrata of which will be placed parallel to each 
other. 

This mafs will continue to encreafe by new 
fedfirhents, and, by gradually accumulating, in 
the courfe of time become a mountain at the 
bottom of the fea, cxa&ly fimilar to thofe we 
fee on dry land, both as to outward form and 
internal compofition. If there happen to be 
Ihells in this part of the fea where we have 
fuppofed this depofit to be made, they will bp 
filled and covered with the fediment, and in- 
corporated in the depofited matter, making a 
.part of the whole mafs, and they will be found 
* ittuated in the parts of die mountain according 
to the time t%y had been there depofited; 
thoie that lay at the bottom previous to the 
formation of the firft ftrata, will be found in 
' the loweft, and fo acpording to the time qf 
their being depofited, the lateft in the moft ele- 
vated parts. 

So likewife, when the bottom of the fea, at 
particular places, is troubled by the agitation 
of the water, there will neceflarily enfue, in 
the fame manner, a removal of earth, (hells, 
and other matters* 4from the troubled to other 
parts.) for we are aflured by all divers* that at 

the 
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the greateft depths they defcend, i. e. 20 fa- 
thom, the bottom of the fea is fo troubled by 
the agitation of the waters that the mud and 
dells aft carried to confiderable diftances, 
confequently tranfportations of this kind Are 
made in every part of the lea, and this matter 
falling muft form eminences, compofed like 
our mountains, and in every refpe& fimilar; 
therefore the flux and reflux, by the winds, the 
currents, and all the motions of the water, 
muft inevitably create inequalities at the bot- 
tom of the fea. 

Nor muft we imagine that thefe matters 
cannot be transported to great diftances, be- 
caufe we daily fee grain, and other productions of 
the Eaft and Weft Indies, arriving on our own 
coafts*. It is true thefe bodies are fpecifically 
lighter than water, whereas the fubftances of 
which we have been {peaking are fpecifically 
heavier, hut, however, being reduced to an im- 
palpable powder, they may be fuftained a long 
time in the water fo as to be conveyed to con- 
fiderable diftances. 

It has been fuppofed that the fea is not 
troubled at the bottom, efpecially if it is very 
.vo*., 1. D deep, 

* Particularly Scotland and Ireland. 
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deep, by the agitations produced by the windi 
and tides; but it fhould be recolle&ed that the 
whole mafs,' however deep, is put in motion 
by the tides, and that in a liquid globe this 
motion would be communicated to the ver^ 
centre; that the power which "produces the 
flux; and reflux is a penetrating force, which 
a&s proportionably upon every particle of its 
mafs, fo that we can determine by calculation * 
the quantity of its force at different depths; 
but in fliort, this point is fo certain that it 
' cannot be contefted but by refilling the evi- 
dence of reafon. . 

Therefore, we cannot poffiMy have the leaft 
doubt that the tides, the winds, and every other 
caufc which agitates the fea, muft produce 
eminences and inequalities at the bottom, and 
thefe heights ftiuft ever be compofed of ho- 
rizontal or equally inclined ftrata. Thefe 
eminences will gradually increafe until they 
become hills, which will rife in fituations fimilar 
to the waves that produce them ; and if there 
is a long extent of foil, they will continue to 
augment by degrees; fo that in courfe df time 
they will form a vaft chain of mountains. 
Being formed into mountains, they become 
an obftacle to and interrupt the common mo- 
' tion 
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lion of the fea, producing at the fame time 
other motions which are generally called cur- 
rents. Between two neighbouring heights at 
the bottom of the fea a current will neceflarily 
he formed) which will follow their common 
dire&ion, and, like a river, form a channel, 
Tvhofe angles will be alternatively oppofite 
during the whole extent of its courfe. Tbefe 
heights will be continually increafing, being 
fubjed only to the motion of the flux, for the 
waters during the flow will leave the common 
fediment upon their ridges; and thofe waters 
which are impelled by the current will force 
.along with them, to great diftances, thofe 
matters which would be depofited between 
both, jX the fame time hollowing out a valLy 
with correfponding angles at their foundation. 
By the effedfcs of thefe motions and feUiment* 
the bottom of the fea, although originally 
fmooth, muft become unequal, and abouqding 
with hifh and chains of mountains, as we find 
it at prefent. The foft materials of which the 
eminences are originally compofed will harden 
by degrees with their own weight; fome form- 
ing parts, purely angular, produce hills of 
clay; others, cohfifting of fandy and cryftalline 
particles, compoTe thofe enormous maffes of 
D z rock 
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rock and flint from whence cryftal and other 
precious (tones are' extracted; thofe formed 
with ftony particles, mixed with (hells, form 
thofe of Ume-ftone and. marble, wherein wc 
daily meet with {hells incorporated; and others, 
compounded of matter more (helly, united 
with pure earth, compofe all our beds of 
marie and chalk. All thefe fubftances are 
placed in regular beds, and all contain hetero- 
geneous matter : marine produ&ions are found 
among them in abundance, and nearly accord- 
ing to the relation of their fpecific weights; the 
, lighted lhells in chalk, and the heavieft in clay 
and lime-ftone: thefe (hells are invariably 
filled with the -matter in which they have been 
inclofed, whether ftones or earth} aninconteftU 
We proof that they have been tranfported with 
the matter that fills and furrounds them, and 
that this matter was at that time in an im- 
palpable powder. In (hort, all thofe fitbftances 
whofe horizontal fituations have been effau 
Miflied by the level ef the waters ef the fea, 
will conftantly preferve dieir origiftal petition. 
But here it may be obferved, that mdft hiOs, 
whofe fummits confift of folid rocks, ftone, or 
marble, are formed upon fmall eminences of 
much lighter materials, fuch*fbr inftance as 

clay, 
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clay, or ftrata of (and, which we commonly 
find extended over the neighbouring plains, 
upon which it may be aflced, Iiqw, if the fore- 
going theory be juft, this feemingly contra^ 
dj&ory arrangement happens? To me this 
phenomenon appears to be very eafy and na- 

* . turally explained. The Waters at firft a& upon 
the upper ftratum of coafts, or bottom of the 
fea, which commonly confifts of clay or fand, 
and having tranfported this, and depofited the 

' fediment, it of courfe compofes fmall emi- 
nences, which forms a bafe for the more heavy 
particles to reft upon. Having removed the 
lighter fubftances, it operates upon the more 
heavy, and by conftant attrition reduces them 
to an impalpable powder, which it conveys to 
thefame fpot, and where, being depofited, thefe 
ftony particles in the courfe of time form thofe 
foltd rocks and quarries which we now find 
upon the tops of hills and mountains. It is 
not unlikely that as thefe particles are much 
heavier thaji fand or clay, that they were for-* 
merly a con'fiderable depth under a ftrata of 
that kind,- and now owe their high fituations to 
having been laft raifed up and tranfported by 
the motion of the water. 

"~ D3 To 
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To confirm what we here aflfert, let «s more 
clofety inveftigate the fituation of thole mate- 
rials which compofe the^ fuperficial outer part 
of the globe, indeed the only part with which 
we have any knowledge. The different beds of 
'ftrata in ftone quarries are almoft all hori- 
zontal, or regularly inclined ; thofe wfrofe 
foundations are on clays or other folid matters 
"are clearly horizontal, efpecially in plains* 
The quarries wherein we find flint, or brownifh 
grey free-ftone, in detached portions, have a lefe 
regular pofition, but even in thofe the uni- 
formity of nature plainly appears, for the 
horizontal or regularly inclined ftrata is appa- 
rent in quarries where thefe (tones are found 
in great mafles. This pofition is univerfal, ex- 
cept in quarries where flint and brown free- 
a ftone are found in fmall detached portions, 
the formation of which we fhall prove to have 
been pofterior to thofe we have juft been 
treating of; for granite, verifiable fand, argol, 
"marble, calcareous ftone, chalk, and marles, 
are always depofited in parallel ftrata, hori- 
zontally or equally inclined ; the original for- 
mation of thefe are eafily discovered, for the 
ftrata are exadtly horizontal and very thin, and 
are arranged above each other like the leaves 
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of a book. Beds of fand, foft and hard clay, 
chalk, and {hells, are alfo either horizontal or 
regularly inclined. Strata of every kind pre- 
serves the fame thkknefs throughout its whole 
extent, which often occupies the fpacc of many 
miles, and might be traced flill farther by clofe 
and exa£t obfervations. In a word, the ma- 
terials of the globe, as far as mankind have 
been enabled to penetrate, are arranged in an 
uniform pofttion, and are exa&ly fimilar. 

The ftrata of fand and gravel which have 
been wafhed down from mountains muft in 
fome meafare be excepted ; in valleys they are 
•fometimes of a confiderable extent, and are 
generally placed under the firft ftrata of the 
earth ; in plains, they are as even as the moft 
antient and interior ftrata, but near the bottofk 
and upAi the ridges of hills they are inclined, 
and follow the inclination of the ground upon 
which they have flowed. Thefe being formed 
by rivers and rivulets, who are conftandy in 
valleys cKanging their beds, and dragging thefb 
fends and gravel with them, they are of fcourfe 
very numerous. A fmall rivulet flowing from 
the neighbouring heights, in the courfe of time, 
will be .fufficient to cover a very fpacious 
valley with a ftrata of fand and gfavel, and I 

have 
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have often obferved in hilly countries, whofe 
bafe, as well as the upper ftratum was hard 
clay, that above the fource of the rivulet the 
clay is found immediately under the vegetable 
foil, and below it there is the thicknefc of 
a foot of fand upon the clay and which extends 
itfelf to a confiderable diftance. Thefe ftratas 
formed by rivers are not very ancient, and are 
eafily difcovered by the yinequality of their 
thicknefs, which is conftantly varying, while 
the ancient ftrata preferves the fame dimenfions 
throughout; they are alfo to be known by the 
matter itfelfj which bears evident marks of 
having been fmoothed and rounded by the 
motion of the water. The fame may be laid 
of the turf and perifhed vegetables which are 
ibund below the firft ftrata of earth in marfhy 
grounds i they cannot be confidered as ancient 
but entirely produced by fucceffive heaps of 
decayed trees and other plants. Nor are the 
ftrata of flime and mud which are found in 
many countries to be confidered as ancient pro- 
ductions, having been formed by ftagnated 
waters or inundations of rivers, and are neither 
fo horizontal, nor equally inclined, as the ftrata 
anciently produced by the regular motions of 
the fea. In the ftrata formed by rivers we 

conftantly 
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fconftantly meet with river but fcarcely ever 
fea {hells, and the few that are found are bro- 
ken and irregularly placed ; whereas in the an- 
cient ftrata there are no river (hells; the fea 
(hells are in great quantities, well preferved, 
and all placed in the fame manner, having been 
tranfported at the fame time and by the fame 
caufe. How are we to account for this afto- 
nifhing regularity? Inftead of regular ftrata 
why. do we not meet with the matters that 
compofe the earth jumbled together, without 
all kind of order? Why are not rocks, 
marbles, clays, marles, &c. varioufly dif- 
perfed, dr joined by irregular or vertical ftrata i 
Why are not the heavieft bodies uniformly 
found placed beneath the lighteft ? It is eafy 
to perceive that this uniformity of nature, this 
organization of earth, this connexion of dif- 
ferent materials, by parallel ftrata, without re- 
jTpe& to their weights, could only be produced 
by a caufe as powerful and conftant as the 
motion of the fea, whether occafoned by the 
regular winds, or by that of the flux and re* 
flux, ice. 

Thefe caufes a£ with greater force under 
the equator than in other climates, for there 
the winds are more regular and the tides run 

higher 
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higher; the moft extend ve chains of mountain* 
are alfo near the equator. The mountains of 
Africa and Peru are the h : gheft known, they 
frequently extend themfelves. through whole 
provinces, and ftretch to confiderable diftances 
under the ocean* The mountains of Europe 
and Afia, which extend from Spain to China, 
are not to high as thofe of South America and 
Africa. The mountains of the North, ac- 
cording to the relation of travellers, are only 
hills in comparifon with thofe of the Southern 
countries- Befides, there are very few iflands 
in the Northern feas, whereas in the torrid 
zone they are almoft innumerable, and as 
iflands are only the fummits of mountains 
it is evident that the furface of the earth has 
many more inequalities towards the equator 
than in the northerly climes* 
- It is therefore evident that the prodigious 
chain of mountains which run from the Weft 
to the Eaft in the old continent, and from the 
North to the South in the new, muft have 
been produced by the general motion of the 
tides j but the origin of all the inferior moun- 
tains muft be attributed to the particular mo- 
tions of currents, occafioned by die wind$ 
and other irregular agitations of the fea : they 

ma j 
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may probably have been produced by a com- 
bination or all thofe motions, which muft be 
capable of infinite variations, fihce the winds 
wtd different pofition,of iflands and coafts 
change the regular courfe of the tides, and 
compel them t6 flow in every poflible direc- 
tion : it is therefore not in the leaft aftonifh- 
ing that wefliould fee confiderable eminences, 
whofe courfes have no determined diredion. 
But it is fuiHcient for our prefent purpofe to 
have demonftrated that mountains are not the 
produce of earthquake?, or other accidental 
caufes, but that they are the effe&s refulting 
from the general order of nature, hotk as to 
their organization, and the pofition of the ma- 
terials of which they are compofed. 

But how has it happened that this earth 
which we and our anceftors have inha- 
bited for . ages, which, from time imme- 
morial, has been an immenfe continent, dry 
and removed from the reach of the waters > 
fliould, if formerly, the bottom of the ocean 
be actually larger than all the waters, and 
raifed to fuch a height as t<? be diftinctly fepa- 
. rated from them L Having remained fo long on 
the earth why have the waters now abandoned 
it? What accident, what caufe could produce 

fo 
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to great a change ? Is it poffible to conceive 
one pofiefled of fufficient power to produce fuck 
an amazing effe&. 

Thefe queftions are difficult to be refolved, 
but as the fa&sare certain and incontrovertible, 
the exa& manner in which they happened may 
remain unknown, without prejudicing the 
concluirons that may be drawn from them; 
neverthelefs by a little refle&ion we {hall find 
at leaft plaufible reafons for thefe changes. 
We daily obferve the fea gaining ground on 
fome coafts, and lofing it on others ; we know 
that the ocean has a continued regular motion 
from Eaft to Weft ; that it makes loud and 
violent efforts againft the low lands and rocks 
which confine it ; that there are whole pro- 
vinces which human induftry can hardly fecure 
from the rage of the fea ; that there are In- 
stances of iflands rifing above, and others being 
funk under the waters. Hiftory fpeaks of much 
greater deluges and -inundations. Ought not 
this to incline us to believe that the furface of the 
earth has undergone great revolutions, and 
that the fea may have quitted the greateft 
part of the earth which it formerly covered ? 
Let us but fuppofe that the old and new worlds 
were formerly but one cootinejrt, and that the 

Atlantis 
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Atlantis of Plato, was funk by a violent earth- 
quake; the natural confequence would be, that 
the fea would neceflarily have flowed in from all 
fides, and formed what is now called the Atlantic 
Ocean, leaving vaft continents dry, and pof- 
fibly thofe which we now inhabit. Thi$ 
revolution therefore might be made of a fud- 
den by the opening of fome vaft cavern in 
the interior part of the globe, which an uni- 
verfal deluge muft inevitably fucceed ; or pof- 
fibly this change was not effe6ted at once 
but required a length of time, which I am 
rather inclined to think; however thefe con- 
je£hires may be, it is certain the revolution 
has occurred, and in my opinion very natu- 
rally, for to judge of the future, as well as the 
paft, we muft carefully attend to what daily 
happens before our eyes. It is a fa<ft clearly 
eftablifhed by repeated obfervations of travel- 
lers that the ocean has a conftarit motion from 
fhe eaft to weft ; this motion, like the trade 
winds, is not only felt between the tropic?, 
but alfo throughout the temperate climates, 
and as near the poles as navigators have gone ; 
of courfe the Pacific Ocean makes a con- 
tinual effort againft the coaft's of Tartary f 
China, and India; the Indian Ocean a£ls 
voio I. E againft 
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againft the caft coaft of Africa, and the At- 
lantic in like manner againft all the eaftern 
coafts of Americ'af; therefore the fea muft 
have always and ftill continues to gain land 
on the eaft ahd lofe it on the weftj and this 
alone is fufficient to prove the'poffibility of 
the change of earth into fea, and fea into 
land,. If in fa&, fuch are the effe&s of the 
fea's motion from eaft to weft, may we not 
very reasonably fuppofe that Afia and the eaft- 
tern continent is the oldeft country in the 
world, and that Europe and part of Africa, - 
©fpecialiy the weftern coafts of thefe con- 
tinents, as Great Britain, France, Spain, Mu- 
ratania, &c. are of a more modern date ? 
Both hiftory and phyfics agree in confirming . 
this conjefture. 

There are, however, many other caufes 
which concur with the continual motion of the 
fea from eaft to weft, in producing thefe 
effe&s. 

In many places there are lands lower than 
the level of the fea, and which are only de- 
fended from it by an ifthmus of rocks, or by 
banks and dykes of ftill weaker materials 5 thefe 
barriers muft gradually be deftroyed by the 
conftant adion of the fea, when the lands 

will 
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will be overflowed, and conftantly make part 
of the ocean. Befides, are not mountains 
daily decreafing by the rains which Ioofens the 
earth, and carries it down into the valleys? it 
is alfo well known that floods wafli the earth 
from the plains and high grounds into the 
fmall brooks and rivers, who in their turn con- 
vey it into the lea. By thefe means the bottom 
of the fea is filling up by degrees, the furface 
of the earth lowering to a level, and nothing, 
but time is neceffary for the fea's fucceffively 
changing places with the earth* 

Ifpeak not here of thefe remote caufts which 
ftand above our comprehenfion; of thofe con* 
vulfions of nature* whofe leaft effe&s would be 
fatal to the world; the near approach of 2 
comet, the abfence of the moon, the intro- 
dudtion of a new planet, &c. are fuppofition* 
en which it is eafy to give fcope to the ima- 
gination. Such caUfes would produce any 
effeft we chofe, and from a fingle hypothefis 
of this nature, a. thoufend phyfical romance* 
might be drawn, and which the authors might 
term the Theory of the Earth. As hiftorians 
we rejefl: thefe vain fpeculations ; they are 
©ere goffibilities which fuppofe the deftru&ion 
£2 - of 
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of the univerfe, in which our globe, like a 
particle of forfaken matter, efcapes our obfer- 
vation, and is no longer an objeft worthy re- 
gard; but to'preferve confiftency, we muft 
take the earth as it is, clofely obferving every 
part, and by indu&ions judge of the future 
from what exifts at prefent ; in other refpe£ts 
we ought not to be affedled by caufes which 
fcldom happen, and whofe effe&s are always 
fudden and violent; they do not occur in the 
common courfe of nature \ but effedte which 
are daily repeated, motions which fucceed 
each other without interruption, and operations 
that are conftant,. ought alone to be the ground; 
of our reafoning. 

We will add fbme examples thereto ; we 
will combine particular efFe<5ts with general 
caufes, and give a detail of fa&s which will 
render apparent, and explain the different 
changes that the earth has undergone, whether 
by the irruption of the fea upon the land, or 
by retiring from that which it had formerly ' 
covered. 

The greateft irruption was certainly that, 
which gave rife to the Mediterranean fea* 
The ocean flowed through a narrow channel 

between 
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Between two tramontanes with great rapidity,, 
and then forms a vaft fea, which, without in- 
cluding the Black fea, is about (even time* 
larger than the kingdom, of France. Its mo- 
tion through the (traits of Gibraltar is con - 
trary to all othef ftraits, for die general mo- 
tion of the fea is from eaft to weft, but in 
that alone it is from the weft to the eaft r 
which proves that the Mediterranean fea is not 
an ancient gulph, but that it has been formed 
by an irruption, produced by fome accidental 
caufe; as an earthquake whiek might fwallow 
up the earth in the ftrait, or by a violent 
effort of the ocean, caufed by the wind,, 
whick might have forced its way through 
the banks between the promontories of Gi- 
braltar and Ceuta* This opinions authorifed 
by the teftimOny of the ancients, who declare,, 
in their writings, that the Mediterranean fea 
did not formerly exift; and confirmed by 
natural hiftory and obfervations made on the: 
oppofite coafts of Spam, where fimilar bed* 
ef ftones and earth are found upon the fame 
levels, in like manner as they are in two moun» 
tains feparated by a fmali valley- 

The ocean havihgfoiced thispaflagejw'rraiu 

at fixil through the ftraits with much, greater 

E j japidity 
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rapidity than at prefent, and, overflowed' tRe 
continent that joined Europe to Africa; 
The waters covered all the low~ countries, of 
which we can now only perceive the tops of 
fome ' of the confi durable mountains, fuch as 
parts of Italy,* the Iflands of Sicily, Malta* 
Corfica, Sardinia, Cyprus-, Rhodes, andthofc 
©f the Archipelago. 

fc In this irruption I have not included the 
Black fea, becaufe the quantity of water it 
receives, from the Danube, Nieper, Don, and 
various other rivers is fully fufficient to form 
and fupport it ; and befides it flows with- great 
rapidity through the Bofphorous into the Medi* 
terranean. It might alfo be prefumed that the 
Black and Cafpian feas were formerly only 
two large lakes, joined by a narrow commu- 
nication, or by a morafs, orfmalllake, which 
united the Don and' the Wolga near Tria, 
where thefe two rivers flow near each other ; 
nor is it improbable that thefe two feas or lakes, 
were then of much greater extent, for tht im* 
menfe rivers which fall' into the Black and 
Cafpian feas may have brought down a fuflr* 
cient quantity of earth to fliut up the commu- 
nication, and form that neck of land by which 
they noware Separated $ for we- know great 

rivers 
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rivers, in the courfe of time, fill up feas and 
form new lands, as the province at the mouth 
of the Yellow river m China ; Luifenia at 
the mouth of the Miffiffippi, and the northern 
part of Egypt, which owes its exiftence to the 
inundations of the Nile; the rapidity of which 
brings down fuch quantities of earth from the 
internal parts of Africa, as to depofit on the 
fhores, during the inundations, a body of flime 
and mud, of more than fifty feet in depth* 
The province of fee Yellow river and Lui- 
fenia, have, in like manner, been formed by the 
foil from the rivers. 

The Cafpian fea is a&ually a real lake ; hav- 
ing no communication with other feas, not 
even with the Lake Arel, which feems to have 
been a part of it, being only feparated from it 
by a large tr?ck of fand, in which neither 
rivers nor canals for communicating the waters 
have as yet been found. This fea, therefore, 
has no external communication with any other; 
and I do not know that we are authorifed to 
fufpeft that it has an internal one with the 
Black fea, or with the Gulph of Perfia. It 
is true the Cafpian fea receives the Wolga and 
many other rivers which feems to furniib it 

with 
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with more water than is loft by evaporation 
but independent of the difficulty of fiich cal- 
culation, if it had a communication with any 
other fea, a conftant and rapid current towards 
the opening would have mark'd its courfe* 
bat I never heard of any iuch difcovery being 
made; travellers* of the belt credit, affirm to* 
the contrary* and confequently the Cafpian fea 
nuft lofe by evaporation j-uft as much Water 
as it receives ftom die Wolga and other 
»yers. 

Nor is it any improbable conje£hire that the 
Black fea will at fomc period be feparated from 
the Mediterranean^ and that the Bofphorous 
will be fh&t up, whenever the great rivers ihaJL 
have accumulated a (Efficient quantity of earth 
to an&ver that effedfc ; this may be the cafe in 
the ceurfe of time by the fucceffive diminution. 
tf waters in rivers, in proportion as the moun- 
tains from whence they draw their fources arc 
lowered by the rains, and thofe other caufee- 
we have juft alluded to.. 

The Caspian and Black leas muft therefore 

fee looked upon rather as lakes than gulphs* 

of the ocean, for they refemble other laker 

-which receive a number o£ rivers without any 

• * apparent- 
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apparent outlet, fuch as the Dead fea, many 
lakes in Africa, ana 1 other places. Thefe two 
feas are not near fo fait as the Mediterranean 
or the ocean ; and all voyagers affirm that the 
navigation in the Black and Cafpian feas, upon 
account of its fhallownefs and quantity of 
rocks and quickfands, is fo extremely dan*, 
gerous, that Only fmal} veflcls can be ufed with 
fafety ; which farther proves they.muft not be 
looked upon as gulphs of the ocean, but as 
immenfe bodies of water collected from great 
rivers. 

A confiderable irruption of the fea would 
doubtlefs take place upon the earth, if the 
ifthmus which feparates Africa from Afia was 
divided, as the Kings of Egypt, and after- 
wards the Caliphs proje&ed ; and I do ndt 
know that the communication between the 
Red fea and Mediterranean is fufficiently eftav 
blifhed, as the former muft be higher than the 
latter. The Red fea is a narow branch of thfe 
ocean, and does not receive into it a fingle 
river on the fide of Egypt, and very few on 
the oppofite coaft ; it will not therefore be fub- 
jeft to diminution, Kke thofe feas and lakes 
which are conftantly receiving flime and fand 
from thofe rivers that flow into them. The 

* ocean 
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ocean fupplies the Red fea with all its water*, 
and the motion of the tides is very evident in, 
it; of courfe it muft.be affefted by every move*- 
ment of the ocean.. But the Mediterranean 
mult be lower than: the ocean* becaufe* the 
current pafles with: great rapidity through the 
ftraits; befides it receives the Nile, which 
flows parallel to the weft coafi: of the Red 
(ea, and which divides Egypt^ a very low 
country; from aU which, it appears probable 
that the Red fea. is higher than the Mediter- 
ranean, and that if the ifthmus of Suez w^& 
cut through there would be a great inundation*, 
and confiderable augmentatioa of the Medi- 
terranean would enfue; at leaft if the waters 
were not reftrained by dykes and flukes placed! 
at proper dtthuices* and which was moft likely 
the cafe if the ancient canal of commwucatioo. 
ever had exrftencc. 

Without dwelling longer upon conje&ures* 
which, although well founded, may appear 
hazardous aqd raft, we fhall give feme recent 
and certain examples of the change of the lea 
into land, and the land into fea.. At Venice 
the bottom of the Adriatic is daily rifing, and 
if great care had not been taken to' clean and 
empty the eaaals the whole would long fince. 

have.. 
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teve formed part of the continent; the feme 
may be laid of moft ports, bays, and mouths 
of rivers. In Holland the bottom of the fca 
has rifen in many places", the gulph of Zuy- 
durzee, and the ftrait of the Texel cannot 
receive fuch large veflels as formerly. 'At the 
mouth of all rivers, we find fmall iflands, and 
lanks of fand and earfli brought down by the 
waters, and it is certain, the fea will be filled 
up in every part where great rivers empty 
themfelves. The Rhine is loft in the fands 
which itfelf accumulated. The Danube, and 
*he Nile, and all great rivers, after bringing 
♦down much fend and earth, no longer comes 
to the fea by a fingle channel, they divide into 
different branches, and the intervals are filled 
up by the materials they have themfelves 
brought thither, • Morafles daily dry up; 
lands forfaken by the fea are cultivated, we 
navigate countries now covered by water's ; 
in ihort, we fee fo many inftances of land 
changing into water, and water into land, that 
we rouft be convinced of thefe alteration^ 
having, and will continue to; take place ; fo 
that in time gulphs will become continents \ 
ifthmuiTes, (traits* morsuTes, d*y lands; and 

the 
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the tops of our mountains the fhoals of the 
lea. • . . .' 

Since then the waters have covered, and may 
fucceffively cover every part of the prefent dry 
land, our furprife muft ceafe at finding every 
where jnarine productions and compofitions 
which could only be the works of the waters. 
We have already explained how the horizontal 
ftrata of the earth were formed^ but the per- 
pendicular divifions that are commonly found 
in rocks, clays, and all matters of which tne 
globe is compofed, ftill remain, to be confi- 
dered. Thefe perpendicular ftratas are, in fa& f 
placed much farther from each other than the 
horizontal, and thefofterthc matter, the greater 
the diftance; in marble and hard earths, 
they are frequently found only a few feet ; but 
if the mafs of rock be very extenfive, then , 
thefe fiffures are at fome fathoms diftant ; fome- 
times they defcend from the top of the rock 
to the bottom, and fometimes terminate at an 
horizontal fiffure. They are always perpen- 
dicular in the ftrata of calcinable matters, as 
chalk, marie, marble, &c. but are more 
oblique and irregularly placed in vitrifiable 
fubftances, brown free-ftone, and rocks of 
flint, where they are frequently adorned with 

chryftals 
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chryftals, and other minerals. In quarries of 
marble or calcinable flone, the divifions are 
filled with fpar, gypfum, gravel, and an 
earthy fand, which contains a great quantity 
of chalk. In clay, marles, and every other 
kind of earth, excepting turf, thefe perpen- 
dicular divifions are either empty or filled with 
fuch matters as tlic water has tranfported thi- 
ther. 

We need feek very little farther for the caufc 
and origin of thofe perpendicular cracks. 
The materials by which the different ftrata are 
compofed being carried by the water, and de- 
pofited as a kind of fediment, muft heceffarily 
at firft contain a confidcrable (hare of water, 
the which as they began to harden they would 
part with by degrees, and as they muft necef* 
farily leflen in the courfe of drying, that decreaie 
would occafion them to fplit at irregular dis- 
tances* They naturally fplit in * a perdendi- 
cular direction, becaufe in that direction, the 
a&ionof gravity of one particle upon another 
has no actual effect, while on the contrary it 
is directly oppofite in an horizontal fituation ; 
the diminution of bulk therefore could have no 
ienfihle effect but in a verticle line. I fay 
it is die diminution by drying, and not the con. 
vol. x. F . tained 
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Gained water forcing a place to hTue, is tlie 
caufe of thefe perpendicular fiflfures, for I have 
often obferved that the two fides of thofe fit- 
fures anfwer throughout their whole height, as 
cxaflly as two fides of a fplit piece of wood ; 
their infides is rough and irregular, whereas if 
they had been made by the motion of the water, 
they would have been fmooth and poiifhed; 
therefore thefe cracks muft be produced- fud- 
denly and at once, or by degrees in drying, 
like the flaws in wood, and the greateft part 
of the water they contained evaporated through 
the pores. The divifions of thefe perpendi- 
cular Giacks vary greatly as to the extent of their 
•openings ; fome of them being not more than 
-half an inch, others ■encreafing to one or two 
feet; there are ibme many fathoms, and form 
thofe precipices fo often met with in the Alps 
and other high mountains. The final! ones 
are produced by drying alone, but thofe which 
extend to feveral feet are the effe&s of other 
caufes ; for inftance, the finking of the foun- 
dation on one fide while the other remained 
unmoved; if the bafe finks but a line or two, 
it is fufficient to produce openings of many 
feet in a rock of confiderable height, Some- 
times rocks which are founded on clay or 

» • Jand, 
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fand> incline to one fide, by which motion*, the 
perpendicular cracks become extended. 

I have not yet merttioned thole large open- 
ings which are found in rocks and mountains y 
they muft have been produced by great Sink- 
ings, as of immenie caverns, unable longer 
to uipport die weight with which they were 
encumbered, but thefe intervals were very dif- 
ferent from perpendicular fiffures ; they appear 
to be vacancies opened by the hand of nature 
for the communication of nations. In this 
manner aU vacancies in large mountains and 
divifions, by ftraits in the (ea, feem to prefent, 
themfelves; fiich as the ftraits of Ther- 
qiopytes, the ports of Caucafue, the Cordeliers, 
the extremity of the ftraits of Gibraltar, the 
entrance of the Hellespont, &c. tfaefe could 
not have been oecafioned by the. Ample repa- 
ration by drying of matter, but by considerable 
pa*t of die bndsahemfelved being fitnfc* fwaj- 
tatrfed up». or overtgnraL 
. Tbefe great finkings^ though produced by, 
accidental caufes hold a firft place in the prin-. 
tipil circurafta*ce$ in. the hiftory qf the>earth f 
and not a little contributed to change the face 
af the globej &e greateft pwtof them have> 
been produced by febterraneou* fires, whofe 
F2 explofions 
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explofions caufc earthquakes and volcanos ] the 
forceofthefc inflamed and confined matters in the 
bowels of the earth is beyond compare; by it ci- 
ties have been fwallowed up, provinces over- 
turned and mountains overthrown. But, however 
great this force may be, and prodigious as the 
effe&s appear, we cannot aflentto the opinion 
of thofe authors who fuppofe thefe fubterra- 
neous fires proceed from an immenfe abyfs of 
flame in the center of the earth, neither give 
we credit to the common notion that they pro- 
ceed from a great depth below the furface of the 
earth, air being abfolutely neceflary for the fup- 
port of inflammation. In examining the ma- 
terials which ifliie from volcanos, even in the 
xnoft violent eruptions, it appears very plain, 
that the furnace of the inflamed matters is riot 
at any great depth^ as they are fimilar ta thofe 
found in mountains, disfigured only by the cal- 
cination, and the melting of the metallic parts 
which they contain j and to be convinced that 
the matters caft out by volcanos do not come 
from any great depth, we have only to con- 
fider of the height of the mountain, and 
judge of die immenfe force that would be ne- 
ceflary to caft-up Hones and minerals to the 
height of half a league j for JEtna, Hecla, 

and 
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and many other volcanos have at leaft that ele- 
vation from the plains. Now it is perfe&ly 
well -known that the a&ion.of fire, is equal 
in every dire&ion; it cannot therefore aft up- 
wards with a force capable of throwing large 
Atones half a league high, without an equal 
re~a£tion downwards, and oh the fides; and 
which re-a&ion muff very foon pierce and de- 
ilroy the mountain on every fide, becaufe the 
materials which compofe it are not more denfe 
and firm thanthofe thrown out; how then can 
it be imagined that the cavity, which muft be 
confidered as the type or cannon, could refift fo 
great a force as would be neceflary toraifethofe 
bodies to the mouth of the volcano? Befides, 
if this cayity was deeper, as the external orifice 
\s not gre^ it would be impoffible for fo large 
a quantity of inflamed and liquid matter to ifTue 
out at once, without clashing againft each 
other,, and againft the fides of the tube, and by 
paifing through fo long a fpace they would run, 
the chance of being extinguiihed and hardened. 
We often fee rivers of bitumen and melted ful- 
phur, thrown out of the volcanos, with ftones 
and minerals, flow from the tops of the moun- 
tains into the plains ; is it natural to imagine 
that matters (b fluid, and fa little able to refift 
F 3 * violent 
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violent aftion* fhould be elevated from any 
great depth ? All the obferVations that can be, 
made on this fubjeflt will prove diat the fire of 
the volcano is not far from the fummit of the 
jnountain, and that it never defcends to the 
Jevel of the plain. 

This idea of volcanos does not, however reri-* 
der it inconfiftent that they are r the caufe of earth- 
quakes, and that their fhocfcs may be felt oh 
the plains to very cohfiderable diftances; nor 
that one volcano may not communicate with 
another by means of fub terraneous paflageaj 
but it is of the depth of the fire's confine- 
ment that we now fpeak, and which cart 
only be at a fmall diftance from the mouth 
of the volcano. It is not neceflary to product 
an earthquake on a plain that the bottom of the 
volcano fliould be below the level of that plain, 
nor that there fliould be internal cavities filled 
with the fame cpmbuftible matter* for a vio- 
lent explofion, fuch as generally attends an 
irruption may, like that of a powder magazine* 
givefo great a fhock by its re-a&ion as to pro- 
duce an earthquake that might be felt at a con- 
siderable diftance* 

I do not mean to fay that there are no earth- 
quakes produced by fubterraneous fires, but 

merely 
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mtr&y tihat there are feme which proceed only 
from the explofion of volcanos. In confir- 
mation of what has been advanced on this fub- 
j£&, it is certain that volcanos are feldom met 
with on plains ; on the contrary they are cqn- 
ftantly found in the higheft mountains, and 
their mouths at the very fummit of them. If the 
internal fires of the volcanos extended below 
the plains, would not paflages be opened in 
them, during violent eruptions ? In the firft 
eruption would not thefe Ifres rather have 
pierced the plains, where, by comparifon, the 
refiftance muft be infinitely weaker, than force 
their way through a mountain more than half a 
league in height. 

Thd reafon why volcano* ^appear alone in 
ihduntains, is becaufe much greater quantities 
6f minerals, fulphur, and pyrites, are contained 
in mountains, and more expofed than in the 
plains ; befides which thofe high places are mor6 
fubje£t to the impreffions of air, and receive 
greater quantities of rains and damps, by 
which mineral fubftarices are capable of being 
heated and fermented into an abfolute ftate of 
inflamation. 

In fhort, it has oftett been obferved, that 
after violent eruptions, the moiuitams have 

flmmk 
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fhrunk and diminiflied in proportion to the 
quantity of matter which has been thrown out; 
another proof that the volcanos are not fituated 
at the bottom o£ the mountain, but rather at 
no great diftance from the fummit itfelf. 

In many places earthquakes have formedcon- 
fiderable hollows* and even reparations in moun- 
tains; all other inequalities have been produced 
at the fame timd with the mountains themfelves 
by the currents of the fea, for in every place 
where there has not been a violent convulfion, 
the ftrata of the mountains are parallel, and 
their angles exa&ly correfpond. Thofe fub- 
terraneous caverns which have been produced 
by volcanos are eafily to be diftinguiflied from 
thofe formed by water*, for the water having 
waflied away the fend and clay with which they 
were filled, leave Only the ftones and rocks, 
and this is the origin of caverns upon hills * 
while thofe found upon the plains are com- 
monly nothing but ancient pits and quarries* 
Jfuch as the fait quarries of Maeftricht, and 
the mines of Poland, &c. But natural caverns 
belong to mountains : they receive, the water 
from the fummit and its environs, from whence 
it iffues over the furface wherever it can obtain 
apaflagej and thefe are the fources of fprings 
v and 
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and rivers, and whenever a cavern is filled by 
any part falling in, an inundation generally 
enfues. 

From what we have related, it is eafy to be 
feen, how much fubterraneous fires contribute 
to change the furface and internal port of the 
globe. This caufe 4s fuJEciently powerful to 
produce very great effe&s : but it is difficult 
to conceive how the winds ihould occafion any 
feniible alterations upon the earth. Thefea 
appears to be their empire, and indeed, ex- 
cepting the tides, nothing has fo powerful an 
influence upon the ocean ; even the flux and 
reflux move in an uniform manner, and their 
effe&s are regularly the fame ; but -the action 
of the winds is capricious and violent} they 
fometimes rftlh onwithfuch impetuofity, and 
agitate thefea with fuch violence, that from a 
calm, finooth, and tranquil plain, it becomes v 
furrowed with waves rolling mountains high, 
and dafhing themfelves to pieces againft the 
rocks and (bores* The winds caufe conftant 
alterations on the furface of die fea, but the 
furface of the land which has fo folid an ap- 
pearance, we ihould fuppofe would not be fub- 
jeGt to fimilar effe&s ; t>y experience, however, - 
it is known that the winds raife mountains of 
v . fend 
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fiuid in Arabia and Africa ; and that they cor* 
plains with it; they frequently tranfport fand to 
great diftances and many miles into the fea^ 
where thejr accumulate in icch quantities as to 
form banks, downs, and even iflands. It is* 
sdfo known thac hurricanes are the fcourge of 
the Antiles* Madagafcar, and other countries 
where they aft with fuck fury, as to fweep. 
away trees, plants, and animals, together with 
the foil which gave them fuhfiftence : they caufe. 
rivers to afcend and ddcend,. and produce new 
ones $ they overthrow rocks and mountains i 
they make holes and gulphs^ in the earth, and 
entirely change did face o£ thofe unfortunate-. 
countries where, they exift*. Happily there are 
but few climates expofed to the impetuofity of 
&e& dvead&it Stations of the auv 

But the grateft ami moft general changfcs int. 
Ae for face o| the earth am produced* by rains* 
ftoock, and torrents from the high lands*. 
Their origin- proceeds from the vapours which, 
the ftutraifet above the furface. of the ocean and 
which the wiad trari(K>r& through every di. 
• mate* Thefir vapours, which are fuftained ii* 
the air, and conveyed at the will of the winds 
are Aopped in their progrefs by the tops of the. 
hulls which: they encounter, where they accu- 
mulate; 
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^nmlate until they become clouds and fall in the 
form of rain, dew, or fnow.- Thefe waters at 
firft defcend upon the plains without any fixed 
courfe, but by degrees hollow out a bed for 
themfelves ; by their natural bent they run to 
-the bottom of mountains, and penetrating ox 
diiTolving the land eafieft to divide, they carry 
•earth and fand away with them, cut deep chan- 
nels in the plains, form themfelves into rivers, 
-and open a paflage into the fea, which con* 
ftantly receives as much water from the land 
*ivers as it lofts by evaporation. The wind- 
ings in the channels of rivers have finuofities, 
whofe angles are correfpondent« to each other, 
to that where the waves form a faillant angle on 
one fide the other has an exa<5Uy oppofite ones 
and as hills and mountains, which may be con- 
sidered as the banks of the vatlies which fepa- 
rate them, have alfo finuofities in corresponding 
angles, it Teems to deooonflrate that the valleys 
have been formed by degrees by the currents of 
the fea, in the faine manner as the rivers have 
hollowed out their beds in the earth. » 

The waters which run on thefurfafce of the 
-earth, and fiipport its verdure and fertility, are 
act perhaps oae-half of thofe which the vapours 

produce^ 
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produce; for there are many veins of water 
which fink to great depths in the internal part 
- of the earth. In fome places we are certain to 
taeet with water by digging ; in other?, not any 
can be found. In almoft all vallies and low 
grounds water is certain to be met with at mo- 
derate depths ; but on the contrary, in all high 
places it cannot be extra&ed from the bowek 
of the earth, but muft be colle&ed from the 
heavens. There are countries of great extent 
where a fpririg cannot be found, and where all 
-die water which fupplies the inhabitants and ani- 
mals with drink is contained in pools and cis- 
terns. In the eaft, efpecially in Arabia, Egypt 
and Perfia, wells are extremely fcarce, and the 
people have been obliged to make refervoirs of 
a confiderable extent to colled die waters as it 
fells from the heavens. Thefe works pro- 
jected and executed from public neceffity are 
the mod beautiful and magnificent monuments 
of die eaftern nations ; fome of the refervoirs 
occupy a fpace of two fquare miles, and ferve 
to fertilize whole provinces, by means of bathe 
and fmall rivulets that let it out on every fide. 
But in low countries where the greateft rivers 
flaw, we cannot dig fer from the furface, with- 
out 
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oat meeting with water, and ia fields fituate in, 
the environs of rivers it is often obtained by * 
few ftrokes with a pick-aice, 

The water, found in fuch quantities i{i- lovgr 
grounds, couies principally frojti , the neighs 
bouring hills and eminence^ ; at-; ti^e time p£ 
great rains or fiidden melting of fnowj a pare 
of tip water flows on the fur^ce, but moft of 
it penetrate? through die fm&ll er^cjes and cre^ 
vices' it fjn^s in the earth anjd rocks'. 'Thfflf 
water fprings up ag^iq tj> thg furfac? y)j£»3ver 
it can find v^nt> but 'it often iiit^res fhro^gfc; 
the fand until it comes to #, bpjtom of. cjay 01? 
(joii*l earth, #here itforte*Afc$rrasfee>i& late$, 
f ivulets, a$4 perhaps rivers, whofe courfes are 
entirely unknown; they muft, however, fol- 
low the general laws of nature, and conftantly 
flow frojp the higher grounds to the lower, and 
confequently thefe fubterraneous waters nrufi:, in 
the end, fall into the fea, or collect in fqme lo^f 
place, either on the furface or in th£ interior 
part of the earth ; for there ar e^ fevered lakes 
into which no fivers- enter, nor from whiclj 
there are not. any iftuej and* *a 'much great* 
jnujaber which 4o not receive any cc#fideraible 
river, that are tip? fources of the grj^ejjt. tfafr^ 
voi,|iv Q oar 
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on earth ; fuch as the lake of St. Laurence ; 
the lake Chiame, from whence fpring two great 
rivers that water the kingdoms of Afam and 
Pegu; the lake of Affiniboil in America; thofe 
of Ozera in Mufcovy, that give rife to the 
river If tfe, » and a great number of others. 
Thefe lakes it is evident muft be produced by 
the waters from the high lands paffing through 
fubterraneous paffages, and collecting in the 
loweft places. Some indeed have afferted that 
lakes are to be found on die fummit of the 
, higheft mountains, but to this no credit can be 
given, for thofe found on the Alps, and other 
elevated places, are all furrounded by much 
more lofty mountains, and derive their origin 
from the waters which run down the fides, or 
are filtered through thofe eminences in the 
fame manner as the lakes in the plains obtain 
their fources from the neighbouring hills which 
o'er-top them. 

It is apparent, therefore, that lakes have ex- 
iftence in the bowels of ttye earth, efpecially 
unSer large plains and extenfive vallics. Moun- 
tains, hills and all eminences have either a per- 
pendicular or inclined fituation, and are ex- 
pofed on all fides 5 the waters which fall on 

their 
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their fummits, aftef having penetrated into the' 
earth, cannot fail* from the declivity of the 
ground, of finding iffue in many places, and 
breaking out in form of fpringsjuid fountains* 
and confequently there will be littltf, if any 
water, remain in the mountains. On the eon* 
trary, in plains, as the watef which filters 
through the earth can find no vent it mufl col- 
led in fubterraneous caverns, or be difperfed 
and divided among (and and gravel. It is thefe 
waters which are fo univerially difFufed through 
low grounds* The bottom of a pit, 0/ well* 
is nothing elfe but a kind of bafon into which 
the waters that iffue from the adjoining lands 
infinuate themfelves, at firft falling drop by 
drop, bat afterwards, as the paffages are opened, 
it receives fupplies from greater diftances, and 
then continually runs in little ftreams or rills- 5 
from which circumftance, although we can find 
water in any part of a plain, yet we can ob- 
tain a fupply but for a certain number of wells > 
proportionate to the quantity of water difperfed, 
or rather to the extent of the higher lands from 
whence they come. 

It is unneceffary to dig below the -level of 

tiie river to find water ; it is generally met with 

G* at 
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at muth left depths, and there is no appear- 
ance that waters of rivers filter fair through the 
earth* The origin of waters found in the 
earth below the level of rivers are not to be 
attributed to them, for in < rivers or torrents 
which are dried up, or whofe courfes have been 
turned, we find no greater quantity of water by 
digging in their beds than in the neighbouring; 
lands at an equal depth. 

A piece of land of live or fix feet in thick- 
nefs, is fufficient to contain water, and pre-* 
vent it from efcaping, and I have often ob* 
ferved that thfe banks of brooks and pools are 
not fenfibly wet at fix iAches diftance frorj* 
the water. • 

ft is true that the extent of Ate fiftratiofc 
" is in proportion as the foil is more oi* ie& 
penetrable j but if we examine tfre ftandmg 
pools with fendy bottoms, we (hall perteive 
the water confined in the ftnall Coittpafs it had 
followed itfelf, and the tnfctfttire fptead tmt t 
very few inches ; even in vegetable earth it fra* 
no great extent, which muft be ttiote pofotifc 
than fand or hard foil. It is a tertam ft&, 
that in a garden We may ahnoft intubate 
tme bfcd without thbfe, hearty ^om^ Ced- 
ing 
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ing any moifture from it. I have examined 
pieces of garden ground) eight or ten feet 
thick, which had not been ftirred for many 
years, and whole furface was nearly level, and 
found that the rain water never penetrated 
deeper than three or four feet deep ; and on turn* 
ing it up in the fpring, after a wet winter I 
found it as dry as when firft heaped toge- 
ther. 

I made the fame obfervation on earth which 
had laid in ridges two hundred years ; below 
three or four feet it was as dry as duft ; from 
Which it is plain that water does not extend 
to far by filtration as has been generally inwu 
gined* 

By this means, therefore, the internal part of 
the earth can be fupplied with a very fmall part $ 
but water by its own weight defcends from the 
furface to the greateft depths ; it finksthrough 
natural conduits, or penetrates fmall paffages 
for itfclf j it follows die roots of trees, the 
cracks in rocks, the interfaces in the earth, 
and. divides and extend* on all fides intp an in- 
iinity of fmall branches and rills, always de- 
scending until its paffage is oppofed by clay or 
feme folid body where it continues colled- 
Gj ing 
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ing, and at length breltks oiit in form of %riifg# 
ttpon the furface.* 

It would be very di&cuft to make an cxaA 
calculation of the quantity of fubterrameoTi* 
waters whidi have no apparent tent. Many 
Rave pvetended thfct It greatly furpaffes alt 
the waters thart are on the fbrftce of flfc 
earth. 

Without mentioning thofe who have advanced 
Aat the interior fart of die globe is enfiifely 
filled irith tfater, there are" foitte vfho Believd 
there are an infinity 6f Aobddy rivulets ind 
lakes in die bowels of die earth. But ihS 
opinion does rttit feem to be property fbuhded* 
and it is more probable that the quantity of fil&*, 
terraneous Waters which fleitef appear b* the 
liiffece, is hot tery tWtfiderable | ft* If thefe 
fubterfarieotis river's are fo veiy numefot*^ why 
do We never fee any of their mouths forcing 
iheir way throttgh the furface ? Betides* ri- 
vers ahd all running tf*ter% produce gtttiX al- 
terations oh the furface of the earth * they 
ifanQibf t the foil, Wear tfffay the moft iblid 
focks, and difplacfe all ttiatttrs tfrhidh oppoft 

thei* 

• ThcfefiQiarcfoerfiy JtAaatott^ that tftt fiwl teft 
•bfcmtioa will pion tbeir tcntiigr* 
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ttdir {>a(!age. It would fcertainty be the famfc 
\ti fubtefraneous rivers; the lime effe&s Would 
be produced ; but no fuch alterations have ever 
as y& been obferved ; the different ft rata re- 
frains parallel, and every where preferves its 
original pofition ; and it is btit in a very few 
places that any confiderable fubterraneoits veins 
of water haVe been difcovered. Thus, water 
ill the interhal part of the earth, though great, 
afts but in a (mall degree, as it is dfvided in an 
infinity of little ftreams, and retained, by a 
number of obftacles, and being fo generally 
difperied, it gives rife to many fubftances totally 
different from primitive matters, both in form 
and organization. 

From all thefe obfervations we may fairly 
conclude, that it is the continual motion of 
die flux and reflux of the fea which has pro- 
duced mountains, vallies, and other inequalities 
on the furface of the earth; that it is the 
cur/ents of the ocean which have hollowed 
vallies, nrifed hills, and given them corres- 
ponding dire&ions; that it is thofe waters of 
the fea which, by tranfporting earth, &c. and 
depofiting them in horizontal layers, have 
formed the parallel ft rata i that it is the waters 

from 
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from heaven, which, by degrees,, deftroy the 
effe&s of the fea> by continually lowering the 
fummit of mountains, filling up vallies, and 
ftopping the mouths of gulphs and rivers, and 
which, by bringing all to a level, will, in the 
courfe of time, return this earth to the fea, 
which, by its natural operations, will again 
form new continents, containing vallies and 
mountains, exa&ly fimilar to thofe which. w& 
at prefent inhabit. 



jpitoor 
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#^\17R fubje& being Natural Hiftory, wt 

l *^ wouMwUlm^ckfpwAwlthaftroiioniicll 
*bTemiti<ttft$; but M Ac nature of the earth 
fe fo idoCdy <x>nne&ed vrfth the heavenly 
todies, and foch oWerrations being calcu. 
lated to ilhrifcrate more fofljr what has been 
laid, it is weoaffary to give feme general ideas 
<ef the formation-, motion, figure of die earth 
tod other planets. 

The earth is a globe of about three thousand 
leagues diameter; k is fttuate one thousand 
trillions of liagues from the fun, around 
which it makes its revolution in diree hundred 
tnd fiKty-fivfc days. This iwrfueon is 'the 

refult 
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refult of two forces, the one may be cortfi~ 
dered as an impulfe from right to left, or frontf 
left to right, and the other an attraction from 
above downwards, or beneath upwards, to a 
common centre* The direction of thefe twa 
forces, and their quantities, are fo nicely com- 
bined and proportioned, that they produce an 
almoft uniform motion in an illipfe, very near 
to a circle. Like the other planets the earth 
is opaque, it throws out a fhadow; it receives 
and refle&s the light of the ftin,. round which 
it revolves in a fpace of time- proportioned to 
its relative diftance and denfity. It alfo turn* 
*ound its own axis once ia twenty-four hours, 
and its axis is inclined 66 £ degrees on tire 
«plane of the orbit. Its figure is fpheriodical, 
the two axes of which differ about 160th part 
.from each other, and the fmalleft axis is that 
. round which the revolution is made- 

Thefe are the principal phenomena of the 
/earth, the. refults of difcoveries made by means 
of geometry, aftronomy, and navigation. We 
'{hall not here enter into the. detail of the 
proofs and observations by which thofe fa£te 
have been afcertained, but only make a few 
remarks to clear up what is ftill doubtful, and 
at the fame, time give our. ideas refpefting. the 

formation^ 
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formation of the planets, and the Afferent 
changes through which it is poiEble they have 
pafled before thejr arrived at the ftate we at 
prefent fee them. 

There have been fo many fyftems and hy- 
po thefes framed upon the formation of the 
terreftrial globe^ and the changes which it has 
undergone, that we may prefume to add our 
conjeftures to thofe who have written upon 
the fubjeft; efpecially as we mean to fupport 
fhem with a greater degree of probability than 
has hitherto been done: and we are the more 
inclined to deliver our opinion upon this fub- 
je&, from the hope that we fhall enable the 
reader to pronounce on the difference between 
an hypothecs drawn from poflibilities, and a 
theory founded on foils 3 between a fyftem 
fuch as we are here about to prefent, on the 
formation and original ftate of the earth, and a 
phyfical hiftory of its real condition, whid> 
has been given in the preceding difcourfe. 

Galileo having found the laws of falling 
bodies, and Kepler having' obferved, that the 
area defcribed by the principal planets in mov- 
ing round the fun, and thofe of the fatellites 
round the planets to which they belong, are 
proportionable to the time of their revolutions, 

and 
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and that fuch periods were alfo In proportion 
to the fquare roots of the cubes of their dif-, 
tances from the fun, or principal planets. 
Newton found that the force which caufed 
heavy bodies to fall on -the furface of die" 
earth, extended to the moon, and retained it in 
its orbit; that this force diminished in the 
fame proportion as the fquare of the diftance 
increafes, and confequently that the moon is 
attra&ed by the earth; that the earth and 
planets are attra&ed by the fun ; and that, in 
general, all bodies which revolve round a 
centre, and defcribe areas proportioned to the 
times of their revolution, are attra&ed towards 
that point* This power, known by the name 
of gravity^ is therefore diffufed throughout all 
matter; pl*net$, comets, the fim, the earth, 
and all nature, is fubjedl to it$ laws, and it 
ferves as a bafis to the general harmony which 
reigns in the uniyerfe. Nothing is better 
proved in phyfics than the *&ual exiftenee of 
this ppwer in every material fubftance. Ob* , 
. fervatipn has confirmed the efTe&s of this 
power, and geometrical calculations has de- 
termined the quantity ^and relations ef it. 

This general caufe being known, the effe&S 
Would eafily he deduced from it, if the a&ion 

' of 
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of die powers which produce it were not too 
complicated. A Angle moment's reflection 
upon the folar fyflem will fully demonftrate the 
difficulties that have attended this fubjedt; 
the principal planets are attra&ed by the fun* 
and me fun by the planets; the fatettites are 
alfo attra&ed by their principal planets, and 
each planet attrads all the reft, and is 
attra&ed by them. All thefe a£ions and re- 
actions vary according to the quantities of 
matter and the <liftances ; and produce great 
inequalities and irregularities: how is fo great 
a number of connexions to be combined and 
eftimated? It appears almoft impoffible in 
fuch a crowd of objo&s to follow any par- 
ticular one ; nevertheless, thofe difficulties 
have been furmounted, and calculation has 
-confirmed the fuppofitions of them, each ob- 
fervatiori is become a new demonstration, and 
the fyftematic ordcur of the uftiverfe is laid 
open to the eyes of all thofe who can diftin- 
gu»£h truth from error. 

We feel fome litde ftop, by the force of 
iaxpulfion remaining unknown, but this, how- 
ever, does not, by any means, affedt the ge- 
neral theory. We evidently fee the force 
of attra&ion always draws the planets towards 
V#l. i. H the 



d by Google 



the fun, they would fall in a perpendicular Kne> 
on that planet, if they were hot repelled by 
feme other power that obliges them to move 
in a ftraight liiiej and whidi impulfive force 
would coippel them to fly off the tangents "of 
their refpe&ive orbits, if the force of attraction 
ceafed one moment. The force of impulfioii 
Was certainly communicated to the planets by 
the hand of the Almighty, when he gave mo* 
tion to the univerfe ; but we ought, as much' 
ate pofllble, to abftain in phyfics from having: 
tfecourfe to fupernatural caufes; and it appeals 
that a probable reafon may be given for thi3 
impulfive force, perfectly accordant with the 
laws of mechanics, and not by any means 
more aftonifhing than the changes and revo* 
lutions which may and muft happen in the 
imiveife. , 

The fphere of the fun's attra&ion does not' 
confine itfelf to the orbs of the planets, but 
extend© to a remote diftance, always decreafing, 
in the fame ratio as the fquare of the diftance 
increafes; it is demonftrated that the comets 
which are loft to our fight in the regions of 
the fky obey this power, and by it their mo* 
tion, like that of the planets, are regulated. 
All thefe liars, whofe traits are fo different, 

move*' 
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move round the fun, and defcribe areas pro- 
portioned to the time; the planets inelipfes 
Jrtpre or lefc approaching a circle, and the 
/eonjets in narrow elipfes of a great extent. 
Comets aod planets, move, therefore, by virtue 
of the force of attra&ion and impulfion, which 
continually a£tmg at one time obliges them to 
4*fcribe theft courfes; but it muft be re- 
marked that comets pafs over the folar fyftem 
in all dire&ipns, aM that the inclinations of 
their orbits are very different, infomueh, that, 
.although fubje&, HJce the planets, to the force 
of attra&ion, they nave nothing in common 
with refpe& to their progreffive or impulfivc 
motions^ but appear, in this refpeft, inde* 
.pendent of each other: ihe planets, on the • ' 

contrary, move round xhp fun in the &me di*. 
region, and almoft in the fame plane, never 
exceeding 7 £ degrees of inclination m their 
planes, the moft diftant fa>ra their orbits. This *• 

nanfoonky of pofition and jdire&ion in the 
motion of the planets, neceflarily implies that 
their impulfive force has been communicated 
$0 them by one and the fame caufe. 

May H nojt be imagined, with fome degree 

pf probability, that a comet falling into the 

tydy of the full, .will difpiace. and ieparate fome 

H 2 , parts 
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parts from the.furface, and communicate t* 
them a motion of impulfion, infbmuch, that 
the planets may formerly have belonged to the 
body of the fun, and been detached therefrom 
by an impulfive force, and which they ftiH 
preferve. 

This fuppofition appears to be at leaft as 
"Well founded as the opinion of Leibnitz, who 
fuppofes that the earth and planets have for- 
merly been funs ; and his fyftem, of which an 
.account will be given in the fifth article, 
would have been more comprehensive and 
•more agreeable to probability, if he had raifed 
himfelf to this idea. We agree with him in 
thinking that this efFeft was produced at the 
time when Mofes (aid that God divided light 
from darknefs; for, according to Leibnitz, 
light was divided from darknefs when the 
planets were extinguished ^ but in our- fup- 
pofition there was a real phyfical reparation, 
iince the opaque bodies of the planets were' 
divided from the luminous matter which com* 
pofes the fun. 

This idea of the caufe of the impulfive 
force of the. planets will be found much lefs 
objectionable, when an eftimation is made of 
the analogies and degrees of probability, by 

which 
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which it may be fupported. In the firft place, 
the motion of the planets is in the fame di- 
rection, from Weft to Eaft, and therefore, 
according to calculation it is fixty-four to one 
that fuch would not have been the cafe if they 
had not been indebted to the fame caufe for 
their impulfive forces. 

This probabily will be cpnfiderably aug- 
mented by the fecond analogy, viz. that the 
inclination of the planes of the orbits do not 
exceed ji degrees; for by comparing the 
{paces, we (hall find there is twenty-four to 
one, that two planets are found in their moft 
diftant planes at the fame time, and confe- 
quently 4s> or > 7*692,624 to one, that all fix 
would by chance be thus placed; or what 
amounts to the fame, there is a great degree 
of probability that the planets have been im*> 
prefled with one common moving force, ami 
which has given them this pofition. But what 
can have beftowed this common impulfive mo- 
tion, but the force and dire&ion of the bo-* 
dies by which it was originally communicated? 
it may therefore be concluded, with great pro- 
bability, that the planets received their impul- 
five motion by one fingle ftroke. Thi* pro- 
bability, which is almoft equivalent to a cer- 
H 3 tainty* 
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tainty, being eftablifhed ; I feek to know what 
moving bodies could produce this effeft, and 
I find nothing but comets capable of commu- 
nicating a motion to fuch vaft bodies. 

By examining the courfe of comets, we fliaH 
be eafily perfuaded that it is almoft neceflary 
for fome of them occafionally to fall into the 
fun. That of 1 680 approached fo near, that 
at its perihelium it was not more diftant from 
the fun than a fixteenth part of its diameter, 
and if it returns, as there is all appearance it 
will, in 2255, it may then poffibly fall into the 
fun. That muft depend on the rencounters it 
will meet with in its road, and of the retard- 
ment it differs in paffing through the atmof- 
phere of the funj* 

We may therefore prefume with the great 
Newton, that comets fometimes fall into the 
fun ; but this fall may be made in different di- 
rections. . If they fall perpendicular, or in a 
direction not very oblique, they will remain in 
tiie fun, and ferve for food to the fire which 
that luminary confumes, and the motion of 
impulfion which they will have communicated 
to the fun, will produce no other effe£r. tha"h 
that of removing it more or lefs, according as 
the mafs of the comet will be more or lefs 

confix 
• Vide Newton, 3d edit, page 5*5* 
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confiderable : but if the fall of the comet is in 
a very oblique direction, which will moft fre- 
quently happen, then the comet will only graze 
the furface of the fun, or flightly furrow it; 
and in this cafe, it may drive out fome parts of 
matter to which it will communicate a common 
motion of impulfion, and thefe parts fo forced 
out of the body of the fun, and even the comet 
itfelf may then become planets, and turn round 
this luminary in die fame direction, and inaltaoft 
the fame plane. We might perhaps calculate, 
what quantity of matter, velocity, and dire&ion 
a comet fhould have to impel from the fun, an 
equal quantity of matter to that which the fix 
planets and their fatellites contain ; but it will 
befufficient to obferve here, that all the planets 
•with their fatellites, do not make the 650th 
part of the mafs of the fun*, becaufe the den- 
sity of the large planets, Saturn and Jupiter 
is lefs than that of the fun, and although the 
earth be four times, and the moon near five 
times more denfe than the fun, which are never- 
thelefs but as atoms in comparifon with his 
extenfive body. 

However inconsiderable the 650th part may 
be, yet it certainly at firft appears to require a 
vtvy powerftd comet to feparate even that much 

from 
• Vi4c Neitf on, p*ge 405. 
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from the body of the fun; but if we refle<3 oir 
the prodigious velocity of comets in their peri- 
helion, a velocity fo much the,greater, as they 
approach nearer the fun j if befides, we pay 
attention to the denfity and folidity of the 
matter of which they muft be eompofed, to 
fuffer, without being deftroyed, tjie incon- 
ceivable heat they endure; and confider the 
bright and folid light which fhines through 
their dark and immenfe atmofpheres, which 
furround and muft obfcure it, it cannot be 
doubted that comets are eompofed of ex- 
tremely folid and denfe matters, and that they 
contain a great quantity of matter in a fmaJI 
compafs; that confequently a comet of no 
extraordinary bulk may have fuifieient weight 
and velocity .to difplace the fun, and give a 
.projectile motion to a quantity of matter, 
equal to the 650th pare of the mafs of this 
luminary. Thi: perfe&ly agrees with what 
is known concerning the denfity of planets, 
which always decreases as their diftance from 
-the fun is encreai'ed, they having left heat to 
fupport j fo that Saturn is lefs denfe than Ju- 
piter, and Jupicer much lefs than the earth * 
therefore, if the djmlty of the planets be 4s 
Newton aflerts, proportionable to the quan- 
tity 
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tity of heat which they have to fupport, 
Mercury will be feven times more denfe than 
the earth) and twenty-eight times denier than 
the fun; and the comet of 1680 would be 
28,000 times denier than the earth, or 1 12,000 
times denfer.than the fun, and by fuppofmg it 
as large as the earth, it would contain nearly 
an equal quantity of matter to the ninth part 
of the fun, or by giving it only the iootb 
part of the fize of the earth, its mafs would 
ftill be equal to the 900th part of the fun. 
From whence it is eafy to conclude, that fuch 
a body, though it would be but a fmall comet, 
might feparate and drive off from the fun ft 
:900th or a 650th part, particularly if we at- 
tend to the immenfe- velocity with whicl| 
comets move when they pafs in die vicinity of 
the fun, 

Befides this, the conformity between the 
denfity of die matter of the planets, that of 
the iun deferves fome attention. It is well 
known that iboth on and near the furface of 
the earth there are fome matters 14 or 150a 
times, denier than! others* The densities of 
gold and air are nearly in this relation. But 
-the internal parts of the earth and planets are 
compofcd of a more uniform matter, whofc 

comparative 
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comparative denfity varies mtieh lefs; and «hf 
conformity in the denfity of the planets atitf 
that of the fun is fuch, that of. 650 parts 
which compofethc whole of the matter of tte 
planets, there are more than 640 of the feme 
tlenfity as the matter of the fun, and only ten 
parts out of thefe 65a which are of a greater 
denfity, for Saturn and Jupiter are nearly ^ qF 
the feme denfity as the fim, and the quantity .of 
•matter which thefe planets, contain, is at lcaft 
^4 times greater than $hat of the four inferior, 
planets, Mars, the Earth, Venus and Mercury, 
We muft, therefor e y admit, that. the matter, off 
which the planets are .generally compofed, t$ 
nearly the fame as tfrat of the fun, and that 
confequently that the oge may have been fepa#- 
>ated from the other, . 1 

But it may be (aid, if the comet, by falling ob- 
liquely an <the fun, drove off the matter vliich, 
rompofe ,&e plapets, they, infteadof.defcribulfc 
^kelesiof which.the iun is the oentrfc w«*4d* Ufl 
the contrary, at «aeli revolution 'ha&e netenwrf 
<to the fiuq* point from whence thoy .departed, 
«s every ppoje&ile would which migbt be 
thrown off withr fuffici^nt force from the fur>- 
Aee of the earth, to oblige it to torn perpa* 
totally : for 4t is eafy to demonfime *hat/ucb» 
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in that mftance, would be die cafe, and there- 
fore that the proje&ion of the planets from the 
fun cannot be attributed to the impulfion of a 
comet. 

To this I replyy that the matter which com* 
pofcs the planets, did not come from the fun in » 
ready formed globes, but in the form of tor- 
tents, the motion of the anterior parts of 
which- were accelerated by that of die poste- 
rior y and that the attra&ion of the anterior 
parts alio accelerated the motion of the. pof- 
terktr, and that this acceleration produced by 
one or other of thefe cait&s, or perhapr by both*, 
might be fo great as to change the original di- 
refltion of the motion oc^afioned by the ithpulfe 
of the comet, from which caufe a motion has* 
refulted, fuch as we. at prefent obferve in th*> 
planets ; efpecially when it is confidered the fiw ; 
is difptaced from its' ftation by the flioek of the 
comet* An example will render this mpffc, 
reafonable, let usfuppofe, that from the top of 
a mountain a rnufket ball is difcharged, and: 
that the flrength of the powder was Efficient 
to fend it beyond the femi-dcamdter of th£ 
earth, it is certain, that this ball would pafe 
round the earth, and at each revolution return, 
to the %ot from whence itfhad been difcharged : 

but, 
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but, if inftead of a mufket-ball, we' fuppofe a' 
rocket had been difcharged, wherein the aftion 
of the lire being durable, would* greatly acce- 
lerate the motion of impulfion ; tiiis rocket, 
or rather the cartouch which contained it, 
would not return to the fame place like the- 
mufket-ball, but would defcribe an orbit, 
whofe perigee would be much farther diftant 
from earth, as the force of acceleration would 
be greater and have changed the firft direction. 

Thus, provided there had been any accele- 
ration in the motion of impulfion communi- 
cated to the torrent of matter by the fall of 
the comet; it is probable that the planets 
formed in this torrent, acquired the motion 
which we know they have in the circles and 
ellipfiV of which the fun is die center and 
focus* 

The manner in which the great erruptions 
of volcanos are made, may afford us an idea 
of this acceleration of motion. It has been 
remarked that when Vefuvius begins to roar 
and ejeft the inflamed matter it contains, the 
firft cloud has but a fmall degree of velocity ; 
but which is foon accelerated by the impulfe 
of the fecond j the fecond by the a&ion of a 
third, and fo on, until the heavy mafs of bitu* 

men, 
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men, fulphur, cinders, melted metal, and huge 
ftones, appear like maffive clouds, and al- 
though they fucceed each other nearly in the 
fcme dire<aions, yet they greatly change that 
of the £rft and drive it far beyond what it 
would have reached of itfelf. 

In anfwerto this objeftion, it may be fur- 
ther obferved, that the fun having been ftruck 
by the comet, received a degree of' motion by 
die impulfe, which diipiaced it from its former, 
fituation, and that although this motion of the 
fun, is at prefent too little fenfible. for the no- 
tice of aftronomers, neverthelefs, it may ftill 
exift, and the. fundeibribe a curve round the 
centre of gravity of the whole fyftem;and if 
this is fo, as I prefume it is, we fee perfectly, 
that the planets, inftead of returning near the 
fun at each revolution, will, on the contrary, 
have defcribed orbits the points of the perihelion- 
of which will be as far di&ant from, the fun, 
as it is itfelf from the place it. originally occu- 
pied. 

It may alfo befaid, that if this acceleration: 
of motion is made in the fame direction, no 
change in the perihelion will be produced: but, 
can it be thought, that in a torrent, the parti- 
cles of which fucceed each other, there has. 
Vol*. I* I been 
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been ho change of dire&ion? it is, on the 
contrary, very probable that a confiderable 
change did take place, fufficient to caufe the 
planets to move in the courfe they at prefent 
occupy. 

It may be further urged, that if the fun had 
been difplaced by the fhock of a comet, it 
would move uniformly, and that hence this mo- 
tion being common to the whole fyftem, no 
alteration was neceffary; bat, might not the 
fun before die fhock have had a motion round 
the center of the cometary fyftem, to which 
primitive motion, the ftroke of the comet may 
have added or diminifhed ? and would not that 
fully account for the adtual motion of the 
planets ? 

If thefe fuppofitions are not admitted, may 
it not be.prefumed, that in the ftroke of the. 
comet againft the fun, there was an elaftic 
force which raifed the torrent above the fur- 
face of the fun, inftead of dire&ly impelling 
it ? which alone would be fufficient to remove 
the perihelion and give the planets the motion 
they have retained. This fuppofition is not 
Without probability, for the matter of the fun 
may poffibly be very elaftic, fince light, the 
twily part of it we are acquainted with, feems 

by 
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\y its effe&s to be perfefily to. I own that I 
cannot fay whether it is by the one or the other 
of thefe reafons, that the dire&ion of the firft 
motion of the impulfe of the planets has 
changed, but they fuffice to fhew that fuch an 
alteration is not only poffible but even pro- 
bable, and that is fufficient for my purpofe. 

But, without dwelling any longer on the 
objections which might be made, I fliall pur- 
fue the fubje& and draw the fair conclufions, 
*>r on the proofs which analogies might furnifi* 
in favour of my hypothefis : let us, therefore, 
firft fee what might happen when thefe planets, 
and particularly the earth, received their impul- 
five motion, and in what ftate they were after 
having been feparated from the fun. The co- 
met having by a fingle ftroke' communicated 
a projectile motion to a quantity of matter 
equal to the 650th part of the fun's mafs, the 
light particles would of courfe feparate from 
the denfe and form by their mutual attraction 
globes of different denfities: Saturn being 
compofed of the moft grofs and light parts, 
would be the moft remote from the fun : Ju- 
piter being more denfe than Saturn would be 
lefs diftant, and fo on. The larger and leaft 
folid planets are the moft remote^ becaufe they 
1 1 received 



d by Google 



4tS buffon's 

received an impulfive motion, ftronger draft 
* the fmalleft and more denfe : for, the force of 
impulfion communicating itfelf according to 
the furface, the fame ftroke will have moved 
the grofler and lighter parts of the matter of 
the fun with more velocity than the fmalleft 
and more weighty ; a feparation therefore will 
be made of the denfe parts of different degrees, 
fo that the denfity of the fun being equal to 
ioo, that of Saturn will be equal to 67, that 
of Jupiter to 94^, that of Mars to 200, that 
of Earth to 400, that of Venus to 800, and 
that of Mercury to 2800. But the force of 
attradtion not communicating like that of im- 
pulfion, according to the furface, but a&ing 
on the contrary on all parts of the mafs,it will 
have checked die denfeft portions of matter, 
and it is for this rcafon that the denfeft planets 
are die nigheft the iun, and turn round that 
planet with greater rapidity than the lefs denfe 
planets, which are alio the moft remote. 
• Jupiter and .Saturn, which are, the largeft 
and principal planets of the fokr fyftem, have 
retained the relation between their denfity and 
impulfive motions, in the moft exa& propor • 
tions j the denfity of Saturn is to that of Ju- 
piter as 67 to 94! and their velocities are 

nearly. 
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nearly as 88f. to 120"^, or as 67 to go\i\ it 
is feldom that pare conjectures can draw fuch 
exa£t relations. It "Is true, that by following 
this relation between the velocity and denfity 
of planets, the denfity of the earth ought to be 
only as 206^, and not 400, which is its real 
denfity j from hence it may be conceived, that 
our globe was formerly kfs denfe than it is at 
prefent. With refpeft to the other planets, 
Mars, Venus, and Mercury, as their denfi- 
ties are known only by conjecture, we can- 
not be certain whether this circumftance will 
deftroy or confirm our hypothefis. The opi- 
nion of Newton is, that denfity is fo much 
the greater, fcs the heat to which the planet is 
expofed is the ftronger, and it is on this idea, 
that we have juft laid that Mars is one time 
lefs denfe than the earth, Venus one time, Mer- 
cury feven times, and the comet in 1680, 
28,000 times denfer than the earth ; but this 
proportion between the denfity of the planets 
and the heat which they fuftain feems not well 
founded, when we confider Saturn and Ju- 
piter, which are the principal objedte ; for ac- 
cording to this relation between the denfity and 
heat, the denfity of Saturn would be about 4^. 
And that of Jupiter as 14^ inftead of 67 and 
1 3 94i> 
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94|^ difference too great to be admitted, and 
muft deftroy the principles upon which they 
were founded. Thus notwithftanding the con- 
fidence which the conjectures of Newton n?e-» 
rit, I can but think that the denfity of the pla- 
nets, has more relation with their velocity than 
with the degree of heat to which they are ex- 
pofed. This is only a final caufcand the other 
a phyfical relation, the precifenefs of which is 
remarkable in Jupiter and Saturn :* it is never- 
thelefs true that die denfity or* the earth inftead 
of being 2o6£ is found to be 400, and that 
confequently the terreftrial globe muft be con- 
denfed in this ratio of io6|. to 460, 

But have not the condenfations of the pla- 
nets fome relation withf the quantity of the heat 
of the fun which they fuftain ? if fo, Saturn 
which is the moft diftant from that luminary 
will have fuffered little or no condenfations 
and Jupiter will be condenfed from 90!! to 94^ 
Now the heat of the fun in Jupiter being to 
that of the fun upon the earth as 1441 are to 
400 the condenfations ought to be in the fame 
proportion? For inftance, if Jupiter be con- 
denfed as 9044 to 947, and the earth had been 
placed in his orbit; it would have been con- 
denfed from 2o6£ to 215^, but the earth be- 
ing 
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fng nearer the fun, and receiving a heat^g^ofe 
relation to that which Jupiter receives is from 
400 to i^4| the. quantity of condenfation it 
would have experienced in die orbit of Jupiter 
by the proportion of 400 to 14U, which gives 
nearly 234^ for the quantity which the earth 
would be condenfed. > Its denfity was 206J, by 
adding the quantity of its acquired condenfib- 
tion, we find 400J. for its a&ual denfity, which 
nearly approaches the real denfity 400, deter- 
mined to be fo by die parallax of the moon* 
As to other planets, I do not here pretend to 
give exa& proportions, but only approxima- 
tions* to point out that their denfities have a 
ftrong relation to their velocity in their re- 
ipe&ive orbits. 

The comet, therefore, by its oblique foil 
upon the furface of the fun, having driven 
therefrom a quantity of matter equal to the 
650th part of its whole tnafs; this matter, 
which/ muft be confidered in a liquid ftate, wiH 
at firft have formed a torrent, the grofler and 
lefs denfe parts of which will have been driven 
the fartheft, and die fmaller and more denfe 
having received only the like impulfion, wiS 
remain neareft its fource 5 the force of the fun's 
attra&ion would inevitably a& upon all the 

parts 
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parts^letached from him, and conftrain theni 
to circulate around his body, and at the lame 
time the mutual attra&ion of the particles 
of matter would form themfelves into globes, 
at different diflances from the fun, the near-, 
eft of which neceflarily moving with greater- 
rapidity in their orbits than thofe at a dik 
tance. 

But, another objection may be ftarted, and it 
may be laid, if the matter which compofes the 
planets had been feparated. from the fun, they, 
like him, would have been burning and luminous 
bodies, not cold and opaque, for nothing re- 
fembles a globe of fire lefs than a globe of earth 
and water, and by compsu*ifon, the matter of 
the earth and planets is perfedtty different fronv 
that of the fun. 

To this it may be anfwered, that in. the fe- 
gttration, the matter changed its form and the 
light or fire was extinguifhed by the ftroke 
which caufed this motion of impulfion. Be-» 
fides, may it not be fuppofed that if the fun, 
or a burning ftar moved with fuch velocity as 
the planets, that the fire would foon be extin- 
guifhed; and that is the reafon why all lumi- 
nous ftars are fixed, and that thofe ftars which 
arecalled new, and which have probably changed 

place> 
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place, are frequently ext&guifhed, and loft? 
this remark is fomewhat confirmed by what 
has Jbeen obferved on comets, they muft burn 
.to the center when they pafe to their perihe- 
lium. Nevetfhelefs they do not become lumi~ 
nous themfelves, they only exhale burning vat- 
pours, of which they leave a confiderable pact 
behind them in their courfe. 

I own, that in a medium where there is very 
little or no refiftance, fire may fubfift and fuf- 
fer a very great motion without being extiiw 
guifhed : I alfo own, that what I have juft (aid 
extends only to the ftars which totally difap- 
pear, and not to thofe which have periodical 
returns and appear and di&ppear alternatively 
without changing place in the heavens. The 
phenomena of thefe ftars has been explained in 
a very fetisfa&ory manner by M. de.Mauptiv 
tuis, in his difcourfe on the figure of die phfr. 
nets. But the ftars which appear and afterv 
wards disappear entirely, muft: certainly have 
been extmguifhed, eifeer by the velocity of 
their motion, or fome other caufe. We have 
not a fingle example of one luminous ftar re- 
volving round another ; and among the num- 
ber of planets which compofe our fyftem, and 

Which 
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which move found the fun with mote or left 
rapidity, there is not one luminous of itfelf. 
. It may alfo be added, that fire cannot fubfift 
fo long in the fmall as in large maffes, and that 
the planets muft have burnt for feme time after 
they were feparated from the fun, but were at 
length extinguifhed for want of combuftible 
matter, as probably will be the fun itfelf, and 
for the famereafon; but in a length of time as 
far beyond that which extinguifhed the planet, 
as it exceeds in quantity of matter. Be this 
as it may, the matter of which the planets are 
formed being feparated from the fun, by the 
ftroke of a cohiet, that appears a fufficient 
f eafon for the extin&ion of their fires. 

The earth and planets at the time of their 

, .quitting the fun, were in a ftate of total liquid 
fire ; in this ftate they remained only as long as 
the violence of the heat which had produced 
it; and which heat neceflarily underwent a 
gradual decay : it was in this ftate of fluidity 
that they took their circular forms, and that 

- their regular motions raifed the parts of their 
equators, and lowered their poles. This figure 
which agrees fo perfedtiy with the laws of hy- 
drostatics, I am of opinion with Leibnitz, 

neceflarily 
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leceflarily fuppofes that the earth and planets 
have been in a ftate of ,fluidity, caufed by fire, 
and that the internal part of the earjh muft be 
a verifiable matter, of which fand, granite 
&c. are the fragments and fcoria. 

It may therefore with fome probability be 
thought, that the planets appertained to the 
fan, that they were feparated by a fingle ftroke 
which gave to them a motion of impulfion, and 
that their pofition at different diftances from 
the fun, proceeds only from their different 
denfities. It now only remains, to complete 
this theory, to explain the diurnal motion of the 
planets, and the formation of the fatellites; 
but this, far from adding difficulties to my hy- 
pothecs, feems on the contrary, to confirm 
it. 

For the diurnal motion, or rotation, depends 
folely on the obliquity of the ftroke, an oblique 
impulfe therefore on the furface of a body, will 
neceflarily give it a rotative motion ; this mo- 
tion will be equal and always the fame, if the 
body which receives it is homogenous, and it 
will be unequal if the body is compofed of 
heterogenous parts, or of different denfities 5 
hence we may conclude, that In all the planets 
the matter is homogenous, fince their diurnal 

motions 
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motions are equal, and regularly performed in 
the fame period of time. Another proof that 
the feparation of the denfe and lefs denfe parts 
were originally from the fun. 

But the obliquity of the ftroke might be 
fiich, as to feparate from the body of the prin- 
cipal planet, a fmall part of matter, which 
would of courfe continue to move in the fame 
dire&ion; thefe parts would be united, ac- 
cording to their denfities, at different diftances 
from the planet, by the force of their mutual 
attra&ion, and at the fame time, follow its 
courfe around the fun, by revolving about the 
body of the planet, nearly in the plane of its 
orbit. It is plain, that thofe fmall parts fo 
ftparated, are the fatellites: thus the formation, 
pofition,* and dire&ion of the motions of the 
fatellites perfectly agree with our theory ; for 
they have all the fame motion in concentrical 
circles round their principal planet ; their mo- 
tion is in the fame dire&ion, and that nearly in 
the plane of their orbits. All thefe effe&s 
which are common to them, and which de- 
pend on an impulfive force, can proceed only 
from one common caufa* which is, impulfive 
motion, communicated to them by one and 
the fame oblique ftroke. 

What 
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What we have juft (aid on the cade of die 
motion and formation of the fetellites, will 
acquire more probability if we confider all the 
circumftancesof the phenomena. The planets 
which turn the fwifteft on their axes, are thofe 
which have (atellites. The earth turns quicker 
than Mars in the relation of about 24 to 15 ; 
the earth has a fatellite, but Mars has none* 
Jupiter, whofe rapidity round its axis is five to 
fix hundred tunes greater than that of the 
earth;* has four fateHites, and there is a great 
appearance that Saturn, which has five, and 
and a ring) turns ftill more quickly than Ju- 
piter- 
It may even be conje&ured with fome foun- 
dation, that the ring of Saturn is parallel to the 
equator of the planet, fo that the plane of the 
equator of the ring, and that of Saturn, are 
nearly the lame ; for by fuppofing, according 
to the preceding theory, that the obliquity of 
the ftroke by which Saturn has been fet in mo- 
tion was very great; die velocity around the 
axis, will at firft have beeirin proportion as the 
centrifugal force exceeds that of gravity, and 
there will be detached from its equator and 
neighbouring parts, a confiderable quantity of 
vot. i. K matter 
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matter, which, will neceffarliy have taken the 
figure of a ring, whofe plane muft be nearly 
the fame as that of the equator of the planet;' 
and this quantity of matter having been de- 
tached from the vicinity of the equator of 
Saturn, muft have lowered the equator of that 
planet, which caufes that, notwithftanding its 
rapidity, the diameters of Saturn cannot be Co 
unequal as thofe of Jupiter, which differ from 
each other mpre than an eleventh part. 

However great the probability of what I 
have advanced on the formation of the planets 
arid their fetellites, may appear to me, yet, 
every man has his particular meafurement^ to 
eftimate probabilities of this nature, and as 
this meafurement depends on the ftrength of 
the underftanding to combine more or lefe 
diftant relations, 1 do not pretend to convince 
the incredulous. I have not only thought it 
my duty to offer thefe ideas, becaufe they ap- 
pear to me reafonable, and calculated to clear 
up a fubje<ft, on which, however important, 
nothing has hitherto been written, but becaufe 
the impulfive motion of the planets enters at 
leaft as one half in the compofition of the uni- 
verfe, which gravity alone cannot unfold. I 

{hall 
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feall only add the following queftions to thofe 
who are inclined to deny the poffibility of my 
fyftern. 

r. Is it not natural to imaging that a body 
in motion has received that motion by the 
ftroke of another body ? 

2. Is it not very probable, that when many 
bodies move in the feme direction, that they 
have received this direction by one fingle 
ftroke, or by many ftrokes dire&ed in the 
lame manner? 

3. Is it not more probable, that when many 
bodies have the fame direction in their motion, 
and are placed in the fame plane, that they re- 
ceived this dire&ion and this pofition by one 
^nd the fame ftroke, rather than by a number ? 

4. At the time a body is put in motion 
by the force of impulilon, is it not probable 
that it receives it obliquely, and confequently 
is obliged to turn on its axis fo much the 
quicker, as the obliquity of the ftroke will 
have been greater? If thefe queftions fhould 
not appear unreasonable, the theory, of which 
we have prefented the outlines, will ceafe to 
appear an abfurdity. 

Let us now pais on to fomething which 

more nearly concerns u% and examine the 

K 2* figure 
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figure of the earth, on which to many re- 
fearches .and fuch great obfervations have been 
made. The earth being, as it appears by the 
equality of its diurnal motion and the con- 
ftancy of the inclination of its axis, compofed 
of homogenous parts, which attra& each other 
in proportion to their quantity of matter, it 
would neceflarily have taken the figure of a 
globe perfectly fpherical, if the motion of im- 
pulfation had been given it in a perpendicular 
dire&ion to the furface; but this itroke having 
been obliquely given, the earth turrtfcd on its 
axis at the moment it took its form ; and from 
the combination of this impulfive force the 
attra&ion of the parts, there has refulted*a 
ipheroid figure, more elevated under the gfeat 
circle of rotation, and lower at the two ex- 
tremities of the axis, and this becaufe the 
action of the centrifugal force proceeding 
from the diurnal rotation muft diminifh the 
a&ion of gravity. Thus, the earth being 
homogenous and having received a rotative 
motion, neceflarily took a fpheroidical -figure, 
the two axes of which differ a 230th part from 
each other. This may be clearly demon*- 
ftrated, and does not depend on any hypothefis 
whatever. The laws of gravity are perfectly 
, ^ ^ known* 



) 
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known, and we cannot doubt that bodies at- 
(raft each other in a dire& ratio of their 
mafies, and in*an inverted ratio, at the (quarea 
of their diftances: fo likewife we cannot: 
doubt, that the general aftion of any body is 
not compofed of all the particular anions of 
its parts. Thus each part of matter mutually 
attra&s in a dire& ratio of its mafs and an in- 
verted ratio of its. diftaace, and from all thefe 
attractions there re&ilts a fphere when there i* 
no rotatory motion, and a fpheroid when there* 
.; " is one. This fpheroid is longer or fliorter at 
: the two extremities of the axis of rotation, in 
V proportion to the velocity of its diurnal mo- 
,£ tten, and the earth has taken, by virtu? of its 
* rotative velocity, and of the mutual attraction 
4f aH its parts, the figure of a fpheroid, the 
two axes of which are as 229 to 230 to one 
another. 

Thus, by its original canftitution, by its 
Ipowogeneoufaefs, and independent of every 
fcypothefis from the dire&ion of gravity, the 
earth' has taken this figure of a fpheroid it its 
f<t hfcatian, and agreeable to mechanical laws : 
its equatorial diameter W3S raifed about 6| 
leagues higher than under the poles. 

K3 Iflwll 
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I fhall dwell on this article, becaufe there 
are ftill geometricians who think that the 
figure of the earth depends upon theory, and 
this from a fyftem of philofophy, they have 
embraced, and from a fuppofed direftiqn of 
gravity. The firft thing we have to demon - 
ftfate, is the mutual attra&ion of every part of 
matter, and the fecohd the hemogeneoufnefs of 
the terreftrial globe : if we clearly prove, that 
thefe two circumftances are "really fo, there 
will no longer be any hypothefis to be made on 
the direction of gravity : the earth will necef- 
farily have the figure Newton decided in favour 
of, and every other figure given to it by vir- 
tue of vortexes or other hypothefes, will not 
be able to fubfift. 

It cannot be doubted, that it is the force of 
gravity which retains the planets in their or- 
bits ; the fatellites of Saturn gravitate towards 
Saturn, thofe of Jupiter towards Jupiter, the 
Moon gravitates towards the Earth; and 
Saturn, Jupiter, Mars, the Earth, Venus and 
Mercury, gravitates towards the fun : fo like- 
wife Saturn and Jupiter gravitate towards 
their fatellites, the earth gravitates towards the 
moon, and the fun towards the whole of the 

planets,, 
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planets. Gravitation is therefore general and 
mutual in all the planetary fyftem, for a&ion 
cannot be exercifed without a re-a&ion ; all the 
planets, therefore, aft mutually one on the other. 
This mutual attraftion ferves as a founda- 
tion to the laws of their motion, and is de- 
monftrated to exift by its effefts. When Sa- 
turn and Jupiter are in conjuftion, they a& 
one on the other, and this attraction produces 
an irregularity in their motion round the fun. 
It is the feme with the Earth and the Moon, 
they alfo mutually attra& each other ; but the 
irregularities of the motion of the Moon, pro- 
ceeds from the attraftion of the Sun, fo that 
the Earth, the Sun, and the Moon, mutually 
aft one on the other. Now this mutual at- 
traftion of the planets, when the diftances are 
equal, is proportional to their quantity of mat- 
ter, and the fame force of gravity which caufeg 
heavy matter to fall on the furface of the Earth, 
and which extends to the Moon, is alfo pro- 
portional to the quantity of matter ; therefore 
the total gravity of a planet is compofed of 
the gravity of each of its parts ; from whence 
all the parts of matter, either in the Earth or 
in the planets, mutually attfaft each other ; 
aed the earth by its rotation round its own 

axis 
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slxis, has necefiarily taken the figur< of a fpfe£. 
i*>id> the axes of which are a$ ^29 to 230* 
The dire&too of the weight muft be perpen- 
dicular to the Earth's furface ; oonfequendy no> 
hypothefisxlrawn from the direction of gravity 
can be fuftained unlefs the general attra&ioaof 
the parts of matter be denied; but the exift- 
eoce of this mutual attraction is demonftrated- 
by ob&rvatiotw > and the. experiment of pendu- 
lums prove, that its extension is general; there- 
fore we cannot fuppoct an hypothefis on the 
direction of gravity without going againft ex- 
perience and reafon. 

. Let us naw proceed to examine whether the 
matter of which the terreflrial globe is com- 
podfed be homogeneous. I admit, that if it i& 
feppofcd the globe is more denfe in fome parts 
than in others, the direction of gravity muft 
he different from what we have juft affigned, 
and that the figure of the Earth would alfo 
diflfer agreeable to. thofe fuppofitions. But 
what reafon have we to make thefe fuppofi- 
tions ? why, for example, ihould we fuppofe 
that the* parts *ear the centre are denfer than 
thofe which are more remote ? Are not all, 
the particles, which copopofe the globe, col-, 
lc&ed together by their mutual attra&ion ? 

hence, 
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hence, each particle is a centre, and there is 
no reafon to believe, that the parts which fur- 
round the centre, are denfer than thofe which 
*re about any other point. Befides, if one 
confiderable part of the globe was denfer than 
another, the axis of rotation would be found 
near the denfe parts, and an inequality would 
tnfue in the diurnal revolution ; we (hould re- 
mark an inequality in the apparent motion of 
the fixed ftars; they would appear to movfc 
more quick, or flow in the zenith, or horizon, 
according as we fhould be placed oh the^tenfer 
or lighter parts of the earth ; and the axis of 
the globe no longer paffiirg through the cen* 
tre of gravity, would alfo very fenfibly change 
ks pofition : but nothing like this ever hap*, 
{yens, on the contrary, the diurnal motion of 
the fearth is fcqual and uniform. At all parti 
of the Earths furface, Ac ftars appear tomovfc 
With the feme velocity at all heights* and if 
there be any rotation m its axis, it is fo tru 
fling as to have efcaped obfervation : it muft 
therefore be concluded, that the globe is ho*, 
mogetteous, or nearly fo instil its parts. 

If the earth was a hollow and void globe, 
and the cruft of which, for example, not more 
than two or three miles thick ; it would pit>* 

. dues 



d by Google 



io6 _ buffon's 

duce thefe effefls. I. The mountains would 
be fuch confiderable parts of the whole thick- 
nefs of the cruft, that great irregularities 
in the motions of the Earth would be occa- 
sioned by the attraction of the Moon and fun : 
for when the higheft parts of the globe, as the 
Cordeliers, fhould have the Moon at noon, 
the attraction would be much ftronger, on the 
whole globe than when £he was in the meri- 
dian of the loweft parts. 2. The attra&ion 
of mountains would be much more confider- 
able, then it is in comparifon with the attrac- 
tion of the whole globe, and experiments made 
at the mountain of Chimbbraco in Peru, would 
in this cafe give more degrees than they have 
given feconds for the deviation of the plumb 
line. 3. The weight of bodies would be 
greater on the tops of high mountains, than 
on the plaips; fo that we fhould feel our- 
felves considerably heavier and fhould walk 
with more difficulty in high than in low places. 
Thefe obfervations with many others that might 
be added muft convince us, that the inner parts 
of the globe is not void, but filled with a 
denfe matter. 

On the other hand, if below the depth of 
two or three miles, the earth was filled with 

a mat* 



d by Google 



NATURAL HISTORY, l6f 

a matter much more denfe than any known ; 
it would neceflarily occur, that every time we 
defcended to moderate depths, we fhould weigh 
much more, and the motion of pendulums 
would be more accelerated, than in h& they 
are when carried from an eminence into a plain : 
thus, we may prefume that the internal part of 
the Earth is filled with a matter nearly fimilar 
to that which compofes its furface. What 
may complete our determination in favour of 
this opinion is, that in the firft formation of 
the globe, when it took its prefent fpheriodical 
figure, the matter which compofed it was in 
fafion and confequently all its parts were ho- 
mogenous and nearly equally denfe. From 
that time the matter on the furface, although 
originally the fame with the interior, has un^ 
dergone a variety of changes by external caufes, 
which has produced materials of fuch different 
denfities ; but it muft be remarked, that the 
denfeft matters, as gold and metals, are alfo thofe 
the moft feldom to be met with, and confe- 
quently the greateft part of the matter at die 
furface of the globe, has not undergone any ve- 
ry great changes with relation to its denfity; the 
moft common materials, as fand and clay, differ 
veqr little, infomuch, that wc n&y conje&ure, 

with 
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with great probability, that the internal part of ; 
the earth is compofed of a vitrified matter, the 
denfity of which is nearly the fame as that of 
fand, and that confequently. the terreftrial globe 
in general may Jbe regarded as homogeneous. 

Notwithstanding this, it may be urged, that . 
although the globe was compofed of concen- . 
trical ftrata of different denikies, the diurnal 
motion might be equally certain, and the uni- 
form inclination of the axis, as conftant and 
undifturbed as it could be, on the fuppofitioa, 
of its being compofed of homogeneous matter. 
I aqlpjipwl^dge it, bu/t I afk afcthefanje^imc 
if there i* any reafoft to believe that fjbrata . 
of different denfities do exift ? If thefe con* 
clufions be not rather a defire to adjuft the 
works of Nature to our own ideas? And 
whether in phyfics we ought to admit fuppo- 
fijtions which are not founded on obferyation 
or analogy. 

It appears therefore, that the earth, by virtue 
of the iqutual attraction of itp parts and, its t 
diurnal motion aflumed the figure of a fpheroid, 
that it necefiarily took that form from being in 
a ftate of fluidity, that agreeable to the laws 
#f gravity and. of a centrifugal force, it could 
have no ot&r figure : that in the moment of its 

formation 
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formation as at prefent; there was a difference 
between the two diameters equal to a 230th 
part, and that confequently every hypothefis in 
which we find greater or lefs difference are fic- 
tions which merit no attention. 

But it may be faid, if this theory is true^ 
and if 229 to 230 is the juft relation of tht 
Axis, why did the mathematicians fent to Lap- 
land and Peru, agree to the relation of 174 to 
175 ? From whence does this difference arife 
between theory and practice ? And is it not 
more reaionable to give the preference to prac- 
tice and meafures, efpecially when they have 
been taken by the moft able mathematicians of 
Europe*, and with all necefTary apparatus tQ 
eftablifhthe refult. 

To this I anfwer, that I have paid attention 
to the obfervations made at the equator and near 
the polar circle ; that I have no doubt of their 
being exa&, and that the earth may poffibly be 
elevated a 175th part more at the equator than . 
tt the poles. JBut at the lame time, I maintain 
my theory, and I fee clearly how the two con- 
clufions may be reconciled. This difference is 
about four leagues in the two axes, fo that the 
parts at the equator are railed two leagues more 
vol. 1. L than 

* M. de Maupertiui Figure of the Earth* 
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than they ought to be according tomy theory ; this 
height anfwers exa&Iy to the greateft inequa- 
lities on the furface of the globe, produced by 
the motion of the fea, and the adion of the 
fluids. I will explain; it appears that when the 
earth was formed, it muft neceflarily have 
taken, by virtue of the mutual attra&ion of its 
parts, and the a&ion of the centrifugal force, 
a fpheroidical figure, the axes of which differ 
a 230th part : the original earth muft have had 
this figure which it took when it was fluid, or 
rather liquified by the fire ; but after its for- 
mation, the vapours which were extended and 
rarefied, as in the atmofphere and tail of a 
comet, became condenfed, and fell on the fur - 
face in form of air and water : and when thefe 
waters became agitated by the flux and reflux, 
the matters were by degrees carried from the 
poles towards the equatorial parts ; fo that the 
. poles were lowered about a league, and thofe 
of the equator raifed in the lame proportion; 
this was not fuddenly done, but by degrees in 
fucceflion of time ; the earth being alfo expofed 
to the adion of the winds, air, and fun ; all 
thefe irregular caufes concurred with the flux 
and reflux to furrow its furface, hollow it into 
valleys, and raife it into mountains; and pro- 
ducing 
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during other inequalities and irregularities, of 
ivhich,_neverthelefs, the greateft thicknefs does 
not exceed one league at the equator ; this in- 
equality of two leagues, is perhaps the greateft 
jyhich can be on the furface of the earth» for 
the higheft mountains are fcarcely above one 
league in height, and there is much probability 
of the fea's not being more at its greateft depth. 
The theory is therefore true, and pra&ice may 
be fo likewife; the earth at firft could not be 
raifed above 6 i leagues more at the equator than 
the poles, but the changes which have 
happened to its furface, might afterwards 
raife it ftill more. Natural Hiftory won- 
derfully confirms this opinion, for we have 
proved in the preceding difcourfe that the flux 
and reflux, and other motions of the water, 
have produced mountains and all the inequalities 
on the furface of the globe, that this furface 
has undergone confiderable changes, and that 
.at the greateft depths, as well as on the greateft 
heights, bones, 4 fliells, and other wrecks of 
animals, which inhabit the fea and earth, are 
met with. 

" It may be conje£hired from what has been 

faid, that to find ancient earth and matters 

which have never been removed from the fpot 

L 2 hi 
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In which they were firft placed, we muft dfg 
near the poles, where the bed of the earth muffr 
be thinner than in the Southern climates. 

On the whole, if we ftri&ly examine the 
meafures by which the figure of the earth is 
determined, we fhall perceive, that hypothefis 
enters into fuch determination; for it fuppofes 
the earth to have the figure of a regular curve 
whereas from the conftant changes the earth 
is continually undergoing, from a variety and. 
combination of caufes, it is almoft impofBble 
that itfhould have retained any regular figure^ 
and hence the poles might originally only 
be flattened a 230th part, as Newton fays, 
and as theory requires. Befides, although 
we had exa&ly the length of the degree 
at the polar circle and equator, have we 
not alfo the length of die ^degree as ex^ 
a&ly in France? And die meafure of M. 
Picard has it not been verified* Add to this, 
that, the augmentation and diminution in die 
motion of the pendulum, do not agree with the 
refult drawn from measurement^ and that, on 
the contrary, they differ very little from' the 
theory of Newton. This is furely more, than? 
is requisite to convince us that the poles arc not 
flattened more than a 230th part, and that if 

there 
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there is any difference, it can proceed only from 
the inequalities which the water and other ex- 
ternal caufes have produced on its furface; 
but thefe inequalities being more irregular than 
regular, we muft not form any hypothecs 
thereon, nor fuppofe, that the meridians, 
are ellipnVs, or any other regular curves. 
From whence we perceive, that if we 
fhould fucceflively meafure many degrees 
of the earth in all directions* we ftill fhould 
not be certain by that alone, of the exact fitu- 
ation of the poles, nor whether they yyere de- 
preffed more or lefs than the 230th part. 

May it not alfo be conjectured, that if the 
inclination of the axis of the earth has changed 
it can only be produced by the changes which 
have happened to the furface, frnce all the rcit 
©f the globe is homogeneous ; that confequently 
this variation is ,too little fenfible to be per- 
peived by aftronorners, and that if the earth 
is not encountered with a comet, or deranged 
by any other external caufe, .its axis will remain 
perpetually inclined as it is at prcfent, and as 
it has always been. 

In order not to omit any conjecture which 

appears reafonable, may it not be faid, that a* 

the mountains and inequalities which are on the 

L 3 furface 
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furface of the earth have been fbrmedby the thix 
and reflux of the fea, the mountains and in- 
equalities which we remark on the furface of 
the moon, have been produced by a fimilar 
caufe; they certainly are much higher thair 
thofe of the earthy but then her tides are alft> 
much ftronger, occafioned by the earth's being 
confidently larger than the moon, and con- 
sequently producing her tides with a fuperior 
force ; and this effeft would be much greater 
if the moon had, like the earth, a rapid rota-' 
tion ; but as the moon prefents always the fame 
furface to the earth, die tides cannot operator 
but in proportion to the motion arifing fr6m 
her libration, by which it alternatively difco vers 
to us afegment of its other hemifphere; this,, 
however, muft produce a kind of flux and re 5 - ' 
flux, quite different from that of our fea, and 
the effects of which will be much lefs con- 
liderable than if the moon had from its courfe 
a revolution round its axis, as quick as the ro- 
tation of the tewreftrial globe* 

1 fhould furnifli a volume as large a* 
that of Burnet or Whiftpn's, if I were 
to enlarge on the ideas which arife in fup- 
port of the above, by giving them a geome~ 
trical air in imitation of the laft author, I 
* might 
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might add considerably to their weight j? 
hit in my opinion) hypothefes, however 
probable, ought not be treated with fuch pom* 
pofity; it being a drefs which borders fi> much 
on quackery. 



ARTICLE II. 
* FROM THBSYSTIMOF WHMTOU; 



fTPHIS Author . commences his treatife by sr 
: diflertation on die creation of the world; 
he fays, that the account of it given by Mofet 
in the text of Genefis has not been rightly un* 
derftood; that the tranflators have confined 
themfelves too rrfuch to the letter and fuper- 
fkial views, without attending to nature, rea- 
fon, and philofophy. The common notion 
of the world being made in fix days, he foys 
is abfolutely felfe, and that the defcription 
given by Mofes, is not an exaft and philofo- 
phical narration of the creation and origin of 
the univerfe, but only an hiftorical reprefen* 

tation* 
• A^cw Theory of the Etfth by William Whiftw, 170S 
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tatiori of the terreftrial globe. The Earth, a<> 
cording to him, exifted in the chaos ; and, at 
the time mentioned by Mofes, received the 
form, fituation, and confiftency neceflary to 
be inhabited by the human race. I fhall not 
enter into a detail of his proofs, nor undertake 
their refutation. The expofition we have j.uffc 
made, is fufficient to demonftrate the difference 
. of his opinion with public facts, its Contrariety 
with fcripture, and confequently the infuffici- 
ency of his proofs. On the whole, he treats 
this matter as a theological controverting ra* 
ther than as an enlightened philosopher. 

Leaving thefe erroneous principles, he flies 
to ingenious fuppofitions, and, although ex- 
traordinary, yet have a degree of probability to 
thofe, who like him, incline to the enthufiafm 
of fyftem. He fays, that the antient chaps, 
the origin of our Earth, was the atmofphere 
of a comet : that the annual motion of the 
Earth began at the time it took its new form, 
but that its diurnal motion began only when 
the firft man fell. That the eliptic cut the tro- 
pic of cancer, oppofite to the terreftrial para- 
dife, which was fituated on the north -weft fide 
of the frontiers of Aflyria : that before the de^ 
luge, the year began at the autumnal equinox : 

that 
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that the orbits of the planets, and the Earth, 
were then perfe& circles. That the deluge 
began the 18th of November 2365, of the Ju- 
lian period, or 2 34.9 years before Chrift. That 
the folar and lunar year were then the fame, 
and that they exa&ly contained 360 days. That 
a comet defcending in the plane of the eliptic 
towards its perihelion, pafied near the globe of 
•due Earth the ferae day as the deluge began ; 
that there is a great heat in the internal part of 
the tcrreftrial globe, which conftantly diffufe* 
itfelf from the centre to the circumference; 
that the form of the Earth is like that of an 
egg, the ancient emblem of the globe: that 
mountains are the lighteft part of the Earth, 
&c. He afterwards attributes all the altera* 
tions and changes which have happened to the 
Earth, to the univerfal deluge; then blindly 
adopts the theory of Woodward, and indifcri- 
minately makes ufe of ail the observations of 
that author, on the prefcnt ftate of the globe; 
but aflumes' originality when he (peaks of its 
future ftate : according to htm it wHl be con- 
iumed by fire, and its deftru&ion will be pre* 
ceeded by terrible earthquakes, thunder, and 
frightful meteors; the Sun sad Moon will have 
*n hideous afped, the heavens will appear ta 

fell, 
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fall, and the flames will be general over all the 
Earth : but when the fire fhall have devoured 
all the impurities it contains ; when it fhall be 
vitrified and rendered tranfparent as cryftal, 
the faints, and the bkffed fpirits will return and 
take poffeffion of it, and there remain till the 
day of judgment. ' 

Thefe hypothecs, at the firft glance appear 
to be rafh, and extravagant affertions : never* 
thelelefs, the author has managed them with fuch 
addrefs, and treated them with fuch ftrength* 
that they ceafe to appear abfolutely chimerical. 
He fupports his fubjeds with much fcience, 
and it is furprifing, that from a mixture of 
ideas fo very abfurd, afyftem could be formed 
with an air of probability. It has not afTe&ed 
vulgar minds fo much as it has dazzled the 
eyes of the learned, becaufe they are more 
eafily deceived by the glare of erudition, ar>d 
the power of novel ideas. Mr. Whifton was 
a celebrated aftronomer, in the conflant habit 
of confidering the heavens, observing the ftars, 
and contemplating the wonderful courfe of na- 
ture ; he could never perfuade himfelf that this 
fmall grain of fand, this Earth which we in- 
habit, occupied more the attention of the Cre- 
ator than the uiuverfe, the vaft extent of whicfc 

contairj* 
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Contains millions of other Suns and Earths. 
He pretends, that Mofes has not given us the 
hiftory of the firft creation of this globe ; but 
only a detail of the new form that it took when 
the Almighty turned it from the mafs of a co- 
met into a planet; and formed it into a proper 
habitation for men. Comets are, in faA, fub- 
je£ted to terrible viciffitudes by reafon of the 
excentricity of their orbits. Sometimes,* like 
that in 1680, it is a thoufand times hotter 
there than red hot iron; and fometimes a 
thoufand times colder than ice ; if they are, 
therefore, inhabited it muft be by ftrange crea- 
tures, of which we can have no conception. 

The planets, on the contrary, are places of 
l-eft where the diftance from the fun, not vary- 
ing much, the temperature remains nearly the 
lame, and permits different kinds of plants and 
animals to grow, and multiply. 

In the beginning God created the world ; 
tut, obferves our author, the earth was then 
an uninhabitable comet, fuffering alternatively 
the excefs of heat and cold, its liquifying, and 
freezing by turns, formeffc chaos, or an abyfs, 
f unrounded with thick darknefs : c# And dark- 
nefs covered the face of the deep" ; fcf tenebra 
trant fuperfaciem abyjp. This chaos was the 

atmofphere 
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atmofphere of die comet* a body competed of 
heterogeneous matters, the centre occupied by 
spherical, folid, and hot fiibftances, of about two 
thoufend leagues in diamter, round which a very 
great furface of a thick fluid expended, mixed 
- with an unfbapen and confufed matter, like the 
Chaos of the ancient rudu et indi&eftaque moles. 
This vaft atmofphere contained but very 
few dry, folid, or ferreftrial particles, ftill lefs 
aqueous or aerial, but a great quantity of fluid, 
denfe and heavy matters, mixed, agitated and 
jumbled together in the greateft diforder and 
confufion. Such was the Earth before the fix 
days, but on the firft day of the creation, when 
the excentrical orbit of the comet had been 
changed, every thing took its place, and bo-t 
dies arranged themfelves according to the law 
of gravity, the heavy fluid defcended to the 
loweft places, and left the upper regions to the 
terreftrial, aqueous and aerial parts; thofe like- 
wife defcended according to their order of gra- 
vity : firft, the earth, then the water, and laft 
of all the air. The immenfe volume of chaos 
was thus reduced to a globe of a moderate fize, 
in the center of which is the folid body, that 
{till retains the heat which the fun formerly 
-communicated to it, when it belonged to a co- 
met* 
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met Thir heat. may ;poffibIy endure fix thou* 
fend years, fince the comet of 1680 required 
fifty thoufand years to cool. Around this 
folid and burning matter which occupies the 
centre of die Earth, the denfe and heavy fluid 
which descended the firft is to be found, and 
this is the fluid which forms the great aby& x 
on which the Earth is borne, like cork on 
quickfilver; .but as the terreftrial parts were 
originally mixed with a large quantity of water, 
in descending they have dragged with them a 
part of this water, whiclj, not being able to 
re-afcend after the Earth was consolidated, 
formed a concentrical bed with the heavy 
fluid which fyr rounds this hot fubftance, info* 
much that the great abyfs is compofed of two 
concentrical orbs; die moft internal of which 
is a heavy fluid, and the other water, the laft of 
which ierves for aftujidation to the Earth. 
It is from this admirable arrangement, pro- 
duced by the. atmofphere of a comet, that the 
theory of the earth and the explanation of all 
its phenomena .are to depend. 

When the atmofphere of the comet was 
once difanbarrafled from all the Mid and 
terreftrial matters, there remained only th$ 
lighter air, through which the rays of the 
vol. x, M [ m 
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fun/reeiy paffed, and inftantly produced light % 
« Let there be light, and there was light." 
The columns which compofed die orb of the 
Earth being formed with fuch great precipita- 
tion is the caufe of their different densities; 
confequerntly the heavieft funk deeper into this 
fubterraneous fluid than the ligheft; and it is 
this which has produced the vallies and moun- 
tains on the furface of the earth. Thefe in- 
equalities were, before the deluge, difperfed 
and fituated otherwife than they are at prefent. 
Inftead of the vaft valley which contains the 
ocean there were many fmall divided cavities 
on the furface of the globe, each of which 
contained a part of this water: the mountains 
were alfo more divided, and did not form 
chains as at prefeht: neverthelefs, the earth 
contained a thoufand times more people, and 
was a thoufand times more fertile; and the 
life of man and other animals were ten times 
longer, all which was effefled by the in- 
ternal heat of the earth that proceeded from 
the centre, and gave birth to a great number 
of plants and animals, beftowing on them a 
degree of vigour neceffary for theip to fubfift a 
long time, and multiply in greater abundance. 
But this heat } by increafing the ftrength of 

bodies* 
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fcodi£% unfortunately tended to the heads of 
men and animals; it augmented their paffions; 
it deprived man of his innocence, and the 
brute creation of part of their intelligence; all 
creatures, excepting fiQi, who inhabited a colder 
element, felt the effe&s of this heat, became 
criminal and merited death. It therefore came, 
and this univerfal d&th happened on Wednefday 
the 28th of November* by a terrible deluge of 
forty days and forty nights, and was caufed by 
the tail of another comet which encountered the 
earth in returning from its perihelion. 

The tail of a comet is the lighteft part of 
jts atmofphere; it is a tranfparent mift,afubdc 
vapour, which the heat of the fun exhales from 
the body of the comet: this vapour compofed 
of extremely rarefied aqueous and aerial par- 
ticles, follows die comet when it defcends to 
its perihelion, and precedes when it re-afcends, 
fo« that it is always filiate oppofite to the fun, 
as if it fought to be in the fhade, and avoid 
the too great heat of that luminary. The 
column which this vapour forms is often of an 
immenfe length, and the more a comet ap. 
proaches the fun, the longer, and more extended 
is its tail, and as many comets defcend below 
the annual orb of the earth, it is not fur- 
Ma prifing 
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prifing that the earth is fometimes found fur- 
rounded with the vapour of this tail ;. this is 
precifely what happened at the time of the deluge. 
In two. hours, the tail of a comet will evacuate 
a quantity of water equal to what is contained 
in the whole ocean. In fhort, this tail was 
what Mofes calls the catara&s of Heaven,, 
<c and the catara&s of Heaven were opened. '* 
The terreftrial globe meeting with the tail of 
a comet, muft, in going its courfe through 
this vapour, appropriate to hfetf a part of the 
matter which it contains ; all which, coming 
Within the fphere of the earth's attnt&fon, 
muft fell on it, and fait m the form of rainl, 
fince this tail is partly compofed of aqueous 
vapours. Thus rain may come down m fach 
abundance as to produce an univerfat deJuge 
the waters of which might eafily furmourtt the 
tops of the higheft mountains- Neverthelefss 
our author, Cautious of not going dire&ly 
againft the letter of holy writ, does not fey 
that this rain was die fole caufe of the uni~ 
terfal deluge^ but takes the water from every 
place he can find it. The great abyfs as we fee 
contains a confiderable quantity. The earth, 
at the approach of the comet, would prove 
the force of its attraction j and the waters 

contained 
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MContakied in &e great -abyfs, would "be agitated 

by fo violent a kind of flux and reflux, that the 

fqperiiGial cruft would not reiiit, »but fplit in 

•.feveral places, and the internal 'waters, be dif- 

! pesfed over the fus&ce, '< And the fountains «f 

theabyfc were opened." 

But what became of thefejvaters, which *he 
tail of the domet, tad the great abyfe fu*- 
mfiicd ib liberally ? our author is not the tail: 
embanafled thereon. As fcon as the earth, 
continuing its courfe, removed from the comet, 
the oflfeftof its attraction, the flux and reflux 
in the igre&t abyfs ceafed of courfe, and imme- 
diately the upper waters precipitated back whh 
-violence by the iawe roads as they hadrbean 
forced upon the &rface. The .great abyfs ab- 
sorbed all the fuperflnous waters, and was of a 
&fficient»capacity not onry too receive itstwn 
water, '"but aHb dl tbofe which the tail*6f tfce 
comet had left, becaufe during its agitation, 
and the rapture of its cruft, it bad enlarged 
tbeipaccfoy driving trot on all fidee the earth 
that iirrottiided it; It was at ' this lime aHb, 
thefigure of the earth, which till theh was 
fphericaj, became elliptic. This efifcft was 
occafiaoedby tahe centrifugal &r«e fcauffAJty k* 
diurnal motion, TUid Ay the ^traflion of tjpe 
M 3 comet* 
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comet; for the earth in pafling through the 
tail o? the comet, found itfelf fo placed, that 
it prefented the parts of the equator to that 
planet; and the power of the attradtion of the 
comet concurring with the centrifugal force 
of the earth, caufed the parts of the equator 
to be elevated ;- and that with the more facility, 
as the cruft was broken and divided into dn 
infinity of places, and becaufe die flux and re- 
flux of the abyfs, drove againft the equator move 
violently than elfewhere. > 

Here then is Mr. Wbiftonfs hiftory of the 
creation ; the caufes of the universal deluge > 
the length of the life of the firft men ; and the 
figure of the Earth; all which feem to have 
coft our author little or no labour; but Noah's 
ark, appears to have greatly dtfquieted him. 
In the midft of fo terrible a diforder, occafioned 
by the conjunction of the tail of a comet with 
the waters of the great abyfs; in the terrible • 
moments wherein not only the elements of the 
earth were confuted $ but where new elements 
ftill concurred to augment the chaos ;, how 
can it be imagined that the ark floated quietly 
with its numerous cargo on the top of the 
waves? Here our author makes great efforts 
to arrive at, and gives a phyflcal reafonfor the 

prefer vatio» 
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prefervation of the ark ; but which has always 
appeared to me infufficient, poorly imagined, 
and but little orthodoxical ; I will not here relate 
it, but only obferve, how hard itis for a man who 
has explained objeffcs fo great and wonderful, 
without having recourfe to a fiipernatunl 
power, to be ftopt by one particular circunt- 
ftance; our author, however, chofe rather 
to riik drowning with the ark, than to attri- 
bute to the immediate bounty of the Almighty, 
the prefervation of this precious veflel. 

I fhall only make one remark on this 
fyftem, of which I have made a faithful - 
abridgement: which is, whenever we are 
rafb enough to attempt to • explain .theolo- 
gical truths, by phyfical reafons, or inter- 
pret purely by human views, the divine 
text of holy writ, or that we endeavour to 
reafon on the will of the moft high, and oa 
the execution of his decrees ; we consequently 
fhall involve ourfelves in the darknefs and 
chaos of obfcurity and confufion like the author 
of this fyftem, which, in defiance of its ab- 
furdities, has been received with great applaufe. 
He neither doubts the truth of the deluge, nor 
the authenticity of the-facred writ; but as 
he waslcfs employed with it, than with phyfic 
• - and 
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•odaftronemy, he fia$ taken paf&ges of &e 
fcripfcure for phyfical &£fe, and die treftt&s of 
sflronomkal dbfervatians ; and has fo iftraftgety 
Mended the divine knowledge wa*h fcurnan 
faience, as to :gh*e birth to the oarift extra- 
ordinary fyftern, ? that fraffibly ever twas.orwHl 
be conceived. 



ARTICLE iii* 
*&0M TIFE SYSTEM OF MiBVRKET.* 



WTHIS author is the firft who has treated 
this .febjeft generally, and ma fyfte- 
matical manner. He Was pofieffed of stitoh 
underftaading, add was aperfen well acquainted 
with the biUes ktir$s. H*6 work ac4ui*ed gn&t 
reputation, and was crkktfed by many of the 

learned 

* Thomas Burnet. Telhxrls* tbeorta facra, vrbla noAri 
toiglnem & m&tationet generaSea, quas «ut jam ftibfit, aut 
ettm Subiturus eft c.mplefttns* Londini, i68i« 
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learned, among the reft by Mr. Keil, who has 
geometrically demonftrated the errors of Mn 
Burnet) in atreatife called "Examination of 
the Theory of the Earth, " Mr. Keil alfo 
refuted' Whifton's fyftem, but he treats die laft 
author very. different from the firft, andfeems 
even to be of his opinion in fereral cafes, and 
looks upon the tail of a comet to be a very 
probable caufe for the deluge. But^ to return 
to Burnet, his book is elegantly written; he 
knew how to paint aohfe usages, and mag* 
juficent fcfcnes* His plan is great, but the 
execution is deficient for want of proper vast* 
terbris ; his reasoning is good, but his proeft 
are weak; yet his confidence in his writings ie 
to great, that he frequently caufcs his readers 
topafc over his errors. 

He begins by telling us, that before the 
deluge, the earth had a very different form 
from that which it has at prefent ; it was at firft* 
he fays, a fluid mafs, compounded of matters 
of all kinds, and of all forts of figures, the 
heavieft defcended towards the center, and 
formed a hard and folid body ; round which the 
Waters colleded, and the air, and all the liquors 
lighterthaa water, furmounted them. Between 
the orb of air and that of water, was an oik 

of 
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of oily matter, but as the air was ftifl very tm-* 
pure, and contained a great quantity of fmatf 
particles of terreftrial matter, they by degree* 
defcended on the coat of oil, and formed a 
terreftrial orb blended with earth and oil f and 
this was the firft habitable earth, and the firft 
abode of man* This was an excellent foil, 
light, and calculated to yield to the tenderneft 
of the firft germs* The furface of the ter- 
reftrial globe was at firft equal and uniform* 
•without mountains, without feas, and without 
inequalities; but it remained only about fixteea 
centuries in this ftate, for die heat of the fum 
by degrees drying the cruft, fplit it at firft on. 
the furface,' foon after thefe cracks penetrated 
farther and increafed fo confiderably by time, 
that at length they entirely opened the cruft ; 
in an inftant die whole earth fell into pieces in 
theabyfs of water itfunounded; and this was 
the caufe of the deluge. 

But all thefe mattes of earth, by falling into 
the abyfs, dragged along with them a great 
quantity of air; thefe ftruck againft each other, 
divided and accumulated fo irregularly, that 
great cavities filled with air were leftJbetween 
them. The waters by degrees opened thefe 
cavities, and in proportion as they filled thenj, 

the 
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the furiace of the earth difcovered itfelf in the 
bigheft parts; at length water alone remained 
in the loweft parts; that js to fay, the vaft 
vaHies which contains the fea. Thus our 
ocean is a part of the ancient abyfs, the reft is 
entered into the internal .cavities with which 
the ocean communicates. The iflands and fea 
rocks are the finall fragments, and continents 
are the great mafles of the oldcruft. As the 
rupture and the fall of this cruft are made of a 
fudden and with conftifion, it is not furprifing 
to find eminences, depths, plains, and inequa* 
lities of all kinds on the furiace of the earth. 



ARTICLE IV. 
FROM THE SYSTEM OF JOHtt WOODWARD. 



TT may be kid of this author, that he at- 
tempted to raife an immenfe monument on 
a lefs folid bafe than the moving land, and to 
conftrud a world with duft;. for he pretends, 
that at the time of the deluge a total diffolu- 
tion of die earth was made. The firft idea 

which 
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which prefents, after having gone through hit 
book*) is, that this diflblution was made by 
the waters of the great abyfe. He aflerts, 
that the abyfs where this water was included* 
opened all at once at the command of God, 
and difperfed over the furfece an en6rmous 
quantity of water neceflary to cover the tops 
of the higheft mountains, and that God fuf- 
pended the caufe of cohefibn which reduced 
all folid bodies into duft, &e. He did not 
confider that by tbefe fuppofitiojis he added 
other miracles to that of the univerial deluge* 
or at leaft phyfical impoffibilities, which agree 
neither with the letter of die holy writ, nor 
with the mathematical principles of natural 
philofophy. But as this author has the merit 
of having collected many important obferva- 
tions, and as he was better acquainted with the 
materials of which the globe is compgfed than 
thofe who preceded him, his fyftem, -although , 
badly conceived, and worfe digefted, has,, 
nevertbelefc, dazzled many people, who, re- 
duced by the truth oflfome particular circum- 
stances, put confidence in his general conclu- 
sions; we fball, therefore, ghfce a ihort view 

of 
• An EffaytowardttltelfetiiralHifax of <be Earth* Ac. 
by John Woodward* 
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of his theory,, in which, by doi.ng juftice to 
the author's merit, and the exa&nefs of his 
obfervattons, we. fhall put the reader in a ftate 
of judging of the infufficiency of his fyftenij 
and of the falfity of fome of his remarks. 
Mr. Woodward fpeaks of having difcovered 
by his fight, that all matters which comptofe the 
Englifh earth, from the furface to the deepeft 
places which had been dug, were difpofed by 
beds of ftrata, and that in a great number of 
thefe there were (hells and other marine pro- 
ductions; he afterwards adds, that by his 
corre(pondents 2nd friends he Was allured, that 
in other countries the earth is compofed of the 
fame materials, and that {hells are found there, 
not only in the plains but on the higheft moun- 
tains, in the deepeft quarries, and in an in- 
finity of different places. He perceived their 
itrata to be horizontal and difpofed one over the 
other, as matters are which are transported by 
the waters, and depofited in form of fcdiment. : 
Thefe general remarks, which are true, are 
followed by particular obfervations, by which 
he evidently (hews, that foffils found incorpo- 
rated in the ftrata. are real (hells and marine 
productions, not minerals and Angular bodies, 
the fport of xwfture, &c. 
rou i. * N - T© 
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To thefe obfcrvations, though' partly made 
before him, which he has coHe&ed and proved, 
he adds others le(s exa£t. He aflerts, that all 
matters of different ftrata are placed one 
on the other in the order of their fpecific 
gravity, 

. This general aflertion is not true, for we 
daily fee rocks placed above clay, land, coal, 
and bitumen, and which certainly are fpecifically 
heavier than either of thefe latter materials. 
If, in fa£r, we found throughout the earth that 
the firft ftrata was bitumen, then chalk, then 
marie, clay, /and, ftone, marble, and at laft 
metals, fo that the compofition of the earth 
exadUy followed the law of gravity, there 
would be an appearance, that they, might have 
been precipitated at the fame time, which our 
author aflerts with confidence, in fpite of the 
evidence to the contrary ; for without being a 
naturalift, we needordy have our eye-fight to be 
convinced that heavy ftrata are often found above 
lighter, and that confequendy thefe fediments 
were not .precipitated all at one time; but 
have been brought and depofited fucceffively 
by the water. As this is the foundation of his 
fyftem, and is manifeftly falfe, we fhall follow 
it no farther than to SOW how far an erroneous 

principle 
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pHjlcipk may produce jfajfe combinations, and 
erroneous conclufions, 

All the makers, fays out author, which 
cornpofe the earth, from the fummits qf the 
higheft mountains, tp the greateft depths of 
mines, are difpofed by ftrata, according tp their 
(pecific weights; therefore, he concludes, the 
whole has been duTolved and precipitated at one 
time. But in what manner, and at what time 
was it diilblved? In water, replies he, agd 
at the time of the deluge. But there is not .a 
fufficient quantity Qf water on the globe for 
this to be effe&ed, fince there is.,sgorpJsmd 
than vrater, and the bottom of the fea kfejf 
. is earth. This he admits, but foy$, there is 
more water than is requifite at the centre 9f 
the earth, that it was only neceffary for it tp 
afeond* and poflefs a power of difTolvi^g eveiy 
fubftance but (hells, afterwards to find the 
means for this water to re-enter the abyfs, and 
to make all this, agree with the hiftory of tbfi 
deluge. This then is the fyftem, of which 
the author does not entertain the leaft dpubjt; 
for when it is oppofed to him that water cannot 
duTolve marble, flone, and metals especially in 
forty days, the duration of die deluge, he 
aofw^rsfimply, that nevertfeftafc it #d happep 
Na fr 
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fo. When he is" afked, what the virtue df 
this water of the abyfs was, . to diflblve 
all the earth, and at the feme time preferve the 
'ft ells? he fays, that he never pretended 'that 
this water was a diflblvent ; but that it is clear, 
by fa&s, that the earth had been diflblved and 
the fhells preferved. When he was evidently 
fhewn that if he had no reafon to'give, or fa£ls 
tofupport, for thefe phenomenas* his fyftem 
was ufelefs, he faid, we have only to imagine^ 
that during the deluge, the force of gravity, 
and the coherency of matter ceafed on a fudden, 
and by this fuppofition, the diflblution of the 
old world would be explained in a very eafy 
and fatisfa&ory mariner. But, it was (aid 
to him, if the power which holds the parts of 
mattei* united was fufpended, why were not the 
fliells diflblved as well as all the reft? Here 
he makes a difcourfe on the organization of 
fhells, and bones of animals, by which he pre- 
tends to prove that their texture Being fibrous* 
ahd different from that of minerals, their 
power of cohefion was different alfo ; after afl^ 
we have, (ays he, only to fuppofe that the 
power of gravity 'and cohefion did not entirely 
ceafe, but that it was only diminifhed fuffi- 
cient todifunite all the parts of. minerals, and 
• ♦ not 
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not thole of animals. To all this we cannot 
be prevented from discovering, that our author's 
philofophy was not equal to his talents for ob- 
fervation; and I do not think it neceffary feri- 
oufly to refute opinions which have no foun- 
dation, efpecially when they have been ima- 
gined againft the rules of probability, and' 
drawn from confequences contrary to me- 
chanical laws. 



ARTICLE V. 
EXPOSITION OP SOME OTHER SYSTEMS. 



TT is plain that the three forementioned hypo- 
^ thefes have much in common with each other. 
They all agree in this point, that during the 
deluge, the earth changed its form, as well ex- 
ternally as internally; but thefe fpeculators 
have not confidered that the earth before the 
N 3 deluge 
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deluge was inhabited by thefamefpecicsof ma* 
and animals, and muft neceflarUy have beem 
nearly fuch as it is at prefent. The facred 
writings teach us, that before the deluge; 
there were rivers, feas, mountafos, and forcfts* 
That thefe rivers and mountains were for the 
ijioft part retained in. the fame fituation> the 
Tigris and Euphrates were the rivers o£ 
the ancient paradife : that the mountain of Ar-* 
meniaon which the ark relied, was one of (he 
higheft mountains in the world at the deluge 
as_k is at prefent: that the feme plants and 
animals which exift now, exifted then; for we 
read of the ferpent, of the raven, of the crow,, 
and of jtfa!e dove, which brought the olive branch 
into the ark ; for although Tournefbrt aflerts 
there are no olive trees for more than 400 
miles from Mount Ararat, and pafles fome ab- 
furd jokes thereon*, it is neverthelefe certain; 
there were olives in this neighbourhood at the 
time- of the deluge, fince holy writ allures us 
of it in the moft exprefs terms, but k is by 
no means aftoni&ing that in the fpace of 4000 
years the olive trees ftwrtiH have been deftroyed 
m thofe quarters, and multiplied in others;. 

k 
• VvfWtatenx*, vol, s, F*g*33$* 
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it i$ therefore contrary to fcriptuic and reafon^ 
that thpfe authors have fuppeied the earth was 
quite different from its prefent ftate before the 
deluge; and this contradi&ion between their 
hypothefes and Ae (acred, text, a* well as phy~ 
fical truths, muft caufe their fyfteras to be re* 
je£ted, if even they fljould agree with forae 
phenomena, Burnet gives' neither obfer* 
vations, nor any real fa&s, for the fupport 
•f his fyftem. Woodward has only given 
us aa effays in which he promifed much m>& 
-than he could perform : his book is a project 
the execution of which has not been feen. H^ 
has made ufe of two general ebfervations % 
the firft, that the earth is every where com- 
pofed of matters which formerly were in a ftatf 
of fluidity, traniported by the waters, and 
depofited in horizontal ftrata. The fcconc^ 
that there are abundance of marine produce 
tions in moft parts of die bowels of the earth* 
To give a reafon fqr thefe fails, he has re* 
courfe to the univerfal deluge, or father it ap- 
pears that he gives them as proofs of the 
deluge, hut like 1 Burnet he hifo into 
evident contradi&ons, for it is Dot to b* 
fappofed with them, that there were no mono* 
tains prior to the deluge, fince it is cxprefely 

ftated 
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ftated, that the watersrofe fifteen cubits above 
the tops of the higheft mountains. On the 
other hand, it is not {aid, that thefe waters 
deftroyed or diflblved thefe mountains; but, 
on the contrary, thefe mountains remained in 
their places, and the ark refted on that which 
the water firft deferted. Befides, how can it 
be imagined, that during the fhort duration of 
the deluge, the wafers were able to diliolve 
the mountains and the whole body of the earth ? 
Is it not an abfurdity to fuppofe that in forty 
days all marble, rocks, ftones, and minerals, 
were diflblved by water? Is it not a manifeft 
contradiction to admit this total diflblution, 
and at the fame time rraintain, that (hells, bones, 
and marine productions were preferved entire, 
and refift that which had difTolved the moft 
folid fubftances ? I fball not therefore hefitate 
to fay, that Woodward with excellent fa<fts and 
obfervations has formed but a poor and incon- 
fiftent fyftem. 

Whifton, who came laft, greatly enriched 
the other two, and notwithftanding he gave a 
vaft fcope to his imagination has not fell into 
contradiftion: he fpeaks of matters n<Jt very 
credible, but they are neither abfolutely nor 
evidently impoffible. As we are ignorant of 

the' 
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.the centre of the earth, he thought he might 
fuppofe it was a folid matter, (unrounded with 
a ring of heavy fluid, and afterwards with a 
ring of water, on which the external cruft was 
fuftained; in the latter the different parts df 
this cruft were more or lefs funk, in propor- 
tion to their relative weights, which produced 
mountains and inequalities on the furface bf 
die earth. Here, however, this aftronomer 
has committed a mechanical blunder; he did 
not recoiled* that the earth, according to' this 
hypothefis, muft be an uniform arch, and that 
confequently it could npt be borne on the 
water it contains, and much lefs funk thereiiu 
I do not know that there are any other phyfical 
errors, but he has made a great number df 
errors, both in metaphyfics and^hedlogy. On 
the whole, it cannot be denied abfolutely that 
the earth meeting with the tail of a comet 
might not be inundated, efpecially allowing the 
author that the tail of a comet, may contain 
aqueous vapours; nor can it be denied as an 
abfolute impoifibility that' the tail of a comet, 
in returning from its perihelium, might not burn 
the earth, if we fuppofe, with Mr. Whifton, 
that the comet pafled very near the fun; it is 
the fame With the reft of jhe fyftena. But 

though 
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thougl) his ideas are not ajbfolttte impoflU 
bilitie§, there is fo little probability tp each 
thing, y*hen taken feparately f that the refult 
uppa the whole taken together puts it beyond 
credibility. 

Th$ three fyfteras tye have fpoken of ar<e 
not the only works which have been compofed 
on the theory q{ the earth} a Memoir of Mr. 
Bourguet appeared i& 17-2^ panted at Ani- 
•%rdany with flip ^ PWl^phical. Letters op 
4ff FojTHWtWi of Sajt% &£." jn which hp 
gives a fpecjnjea of the fyftem he meditated, 
tot.wh&h ^ra$ pi?eypntajL completion by t^e 
tofb of tbje autfipr. I{ is bitf juftice to ad- 
mffr that no period was more induftrious V 1 
jpafciflg. qbfcpvatian^ or. collecting fiufts, Tp 
kbn w© owe that great and beautiful obferva- 
tmn, th^ correfpopjjence between the angles of 
atttmtsufe He prefents every thing which he 
had collected in great ordter j, but with all thofe 
advantages* it appears that he has Succeeded no 
better than the reft in making a phyfical and 
/ fpafoBabfe hiftory of the charges which had 
happened to the globe, and that he was very 
wide from having found At real cauie of thofe 
effects which he relates. To be convinced vf 
fcWs wc lifted oofy feaft our eyes pfl the gro$».- 

fitions 
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ffuons' which he deduces from the phenomena, 
and which ought to ferve for the bifis of his 
theory. He fays, that the whole gl6be took 
its form at one time, arid not futcemvefy; 
that its form and difpoiition proves that it Has 
• been in a ftate of fluidity; that the prefent 
ftate of the earth is very different' from 1 that in 
which It was for many ages after its firft for- 
mation; that the matter of the globe utes at 
the beginning lefs denfe than fince it altered its 
appearance ; thaf the condenfation of its folid 
parts diminifhed by degrees with its velocity,' 
fo that after having made a number of revolu- 
tions on its axis, and round the fun) it found* 
itfelf on a fudden in a ftate of diflblution, 
Which destroyed its firft Aru&ure. This hap-' 
pened about the vernal equina. That die 
fea-fhells introduced themfelves into the <fif- 
folvcd matters; that after this diflblution the 
earth took the form it now has, and that die 
fire which dire£Uy infufed itfelf therein con- 
fumes it by degrees, and it will be one day dp- 
ftroyed by a terrible exploiion, accompanied 
with a general conflagration, which' will aug- 
ment the atmofphere of the globe, and dimihifli ' 
its diameter, and that then the earth, imtead 
of beds of faiid or earth, will have only ftrata 

of 
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of calcined metal and mountains, compofed of 
amalgamas of different metals. 

This is fufficient to fhew the fyftem M. 
Bouro-u^t meditated : to divine in this manner 
the paft, tnd predi& the future, nearly as others 
have predi&ed, does not appear to me to be an 
effort of judgment: this author had more 
erudition than found and general views: he 
appears to be deficient in that capacioufnefe of 
ideas neceffary to follow the extent of the 
fuhjeft, and enable him to comprehend the 
chain of caufes and effe£ts. 

In the a£b of Leipfic, the famous Leibnitz 
published a fcheme of quite a different fyftem, 
under the title of Protogae*. The earth, ac- 
cording to Bourguet and others, muft end by 
fire ; according, to Leibnitz it began by it, and 
has fuffered many more changes and revolu- 
tions than is imagined. The greateft part of 
the terreftrial matter was furrounded by violent 
flames at the time when Mofes fays, light wafc 
divided from darknefs. The planets, as well 
as the earth, were fixed ftars, luminous of 
themfelves. After having burnt a long time, 
he pretends that they were extinguiflied for 
want of combuftible matter, and are become 
opaque bodies. The fire, by melting the mat- 
ter. 
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ter, produced a vitrified cruft, 'and the bafis of 
all the matter which compofes the globe is 
glafs, of which fand and gravel are only frag- 
ments. The other kinds of earth are formed 
from a mixture of this fand, with fixed falts 
and water, and when the craft cooled, the 
humid particles, which were raifed in form of 
vapours, -*efel, and formed the fea. They at 
firft covered the whole furface, and even fur- 
mounted the higheft mountains. According 
to this author, the {hells, and other wrecks of 
the fea, which are every where to be found, 
positively prove that the fea has covered the 
whole earth j and the great quantity of fixed 
falts, fand, and other melted and calcined mat- 
ters, which are included in the bowels of the 
earth, proves that the conflagration had been 
general, and that it preceded the exiftence of 
the fea. Although thefe thoughts are void of 
proofs, they are capital. The ideas have con- 
nection, the hypothefes are not impoffible, and 
the confequences that may be -drawn therefrom 
are not contradi&ory : but the grand defedl of 
this theory is, that it is not applicable to the 
prefent ftate of .the earth; it is the paft which 
it explains, and this paft is fo far backhand has 
left us fo few remains, that we may fay what 
TOL. A. O WS 
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we pleafe of it, fcnd the probability will be iit 
proportion ts a man has talents to elucidate 
what he aflerts. To affirm as Whifton has 
done, that the earth was originally a comet, 
er, with Leibnitz, that it has been a fun, is 
feying things equally poffible or impomble, 
and to which it would be ridiculous to apply 
the rules of probability. To fay that the fea 
formerly covered all me earth, that it fur-r 
rounded the whole globe, and that it is for this 
reafon (hells are every where found, is not 
paying attention to a very eflential point, the 
Unity of the time of the creation;, for if that 
was fo, it muft neceflarily be admitted, mat 
fteH-fifh, and other inhabitants of the fea, of 
which we find the remains in the internal part 
of me'earfh, exifted long before man, and all 
te'rreftrial animals. Now independent of die 
teftimony of holy writ; k it not reafonable to 
think, that all animals and vegetable are nearly 
*s ancient as each other ? 

M. Scheuteer, in a diflertation, addreffed to 
the academy of faiences in 1728, attributes^ 
like Woodward^ the change, or rather the 
fccond formation of the globe, to the umverfel 
deluge: to explain that of mountains, he feys, 
that after the deluge, God Chufing to return 

• die 
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the waters into fubterraneous refervoirs, broke 
and difplaced with hig all-powerful hand a 
number. of beds, before horizontal, and railed 
*hem above the furface of the globe, which 
**r»& originally level. Th? whole diflertation 
is compofed to imply this opinion. As it was 
4*equifite thefe eminences (hould be of a folid 
confiftenee, M. Scheuteer remarks, that God 
only drew them from places where there were 
unany ftones ; from hence, feys he, it proceeds, 
4hat thofe countries, like Switzerland, which 
are very ftony, are alfo mountainous; and on 
4he contrary, thofe, as Holland, Flanders, 
Hungary **»d Poland, have only fand or clay, 
Seven to a very great depth, aye almoft entirely 
*vithout mountains*. 

This author more than any other is defirous 

*f blending phyfic with Apology, and though 

•lie has given (bine good observations, the fyt- 

tematical part of his works is ftill weaker than 

•thofe who preceded him. On this (ubjec) he 

has even made declamations and ridiculous 

witticifms* as may be few* in his tyiiam 

quaertla, &e. without (peaking of his large 

work in many folio volumes, Phyjica Sacra, a 

puerile work, which appears to be compofed 

O2 lefs 

* Sea die Hift. of the Acad. 1708, page 3*. 
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lefs for the inftru&ion of men than for the 
amufement of children. 

Steno, and feme others, have attributed the 
caufe of the inequalities of the earth to par- 
ticular inundations, earthquakes, &cv but the 
effe&s of thefe fecondary caufes have been 
only able to produce forae flight changes* 
We admit of thefe caufes after the firft caufe, 
the motion of the flux and reflux, and of the 
fea from eafl: to weft. Steno, nor the reft^ 
have neither given theory, nor even any general 
fa&s on this matter*. 

Ray pretends that all mountains have been 
produced by earthquakes, and he has compofed 
a treatife to prov« it v we fhall fliew under the 
article of volcano's, what tittle foundation his 
opinion is built upon* 

We cannot difpenfe with obferving that 
Burnet, Woodward, Whifton, and moft of 
thefe other authors, have Committed an error 
which deferves to be cleared up * which is, to 
have looked upon the deluge as poflible by the 
a&iqp of natural caufes, whereas fcripture 
prefents it to us as produced by the immediate 
will of God; there is no natural caufe which 
can produce on the whole furface of the earth. 

the 
• See the Diff. de Solidp intra Solidum, &c# 
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the Quantity of water required to cover the 
higheft mountains, and if even we could 
imagine a caufe proportionate to this effe&, it 
would ftill be impofiible to find another caufe 
capable of cauftng the water to difappear: 
allowing Whifton, that thefe waters proceeded 
from the tail of a comet, we deny that any 
could proceed from the great abyfs, or that 
they all returned into it, fince the great abyfe 
according to him, being furrounded on every 
fide by the cruft, or terreftrial orb, it is impof- 
fible that the attraction of the comet could 
caufe any motion to the fluids it contained; much 
kfs, as" he fays, a violent flux and reflux * 
hence there could not be iflued from, nor en- 
tered into the great abyfs, a fingle drojf of 
water ; and unlefs it is fuppofed that the waters 
which fell from the comet have been deftroyed 
by a miracle, they would ftill be on the furfece 
of the earth, covering the fummits of the high- 
eft mountains. Nothing better chara&erifes a 
miracle, than the impoflibility of explaining the 
effeft of it by natural caufes. Our authors 
have made vain efforts to give a reafon for the 
deluge ; their phyfical efforts, and the fecondary 
caufes, which they make ufe of, prove the 
truth of the fa& as reported in the fcriptur es* 
O3 and 
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and demonstrate that it could only have feeetf 
performed by the firft caufe, thewiH of the 
Almighty* 

Befides it is Certain that it was neither at one 
time, nor by the effisft of the- deluge that die 
fea left dry thefe Continents we inhabit : for it 
is certain by the teftimony of holy writ, that 
die terreftrial paradiie was in Afia, and that 
Afia was inhabited before the deluge; confe- 
quendy the fea at that time did not cover this 
confiderable part of the globe. The earth 
before die deluge was nearly as it is at prefent, 
and this enormous quantity of water, which 
divine juftice caufed to fall on the earth to . 
punifh guilty men, in feft, brought death on 
every creature ; but it produced no change on the 
furface of die earth, it did not even deftroy 
plants which grew upon it, fince the # dove 
brought an olive branch to the ark in her 
beak. 

Why therefore imagine, as many of our 
naturalifts have done, that this water totally 
changed the furface of the globe even to a depth 
of two th<yifand feet? Why do they dcfire it 
to be the deluge which has brought the {hells 
' cm the earth which we Tneet with at 7 or 800 
feet depth in rocks and marble ? Why fey, that 

the 
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the hiils a»d mountain^ %*ere formed at that 
time? And how can we figure to ourfelve* 
that it is pofeblc for thefe waters to have 
brought maffes and banks of fhdls 100 miles 
long ? I fee not how they can perfift in thi* 
opinion, at ieaft, without admitting a double 
miracle in the deluge; the firft, for the aug- 
mentation of the waters; and the fecond, for 
the traniportation of the ihfcfLs ; but as their 
is only die firft which ia related in the bible, I 
do not fee it neeeflary to make the fep o&d an 
article of our creed* 

On the other hand, if the waters of thp 
deluge!) had retired all at once, they would have 
carried fo great a quantity of mud and other 
impurities, that the Earth would not have been 
capable of culture till many ages after this in- 
undation; as is known, by .the deluge which 
happened in Greece, where theoverflbwed coun- 
try was totally fbrfaken, and could not receive 
any cultivation for more than three centuries.* 
We ought alfo to look on the univerial deluge 
as a fuper-natural means of which the Al- 
mighty made ufe for the chaftifement of man- 
kind, and not 3$ an effect of a natural cau%. 
The univerfol deluge is a miracle both in its 

caufc 
'? See Afta co»dit, Lep'ifs, Ann. 1691, page joe. 
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caufeandcfFefts; we fce clearly by thefcripture 
that it was defigned for the deftru&ion of men 
and animals, and that it did not in any mode 
change the earth, fince after the retreat of the 
waters, the mountains and even the trees were 
in their places, and the furface of the Earth 
was proper to receive culture, and produce 
vines and fruits. How could all the race of 
fiih, which did not enter the ark, be preferved, 
if the Earth had been diffolved in the water, 
or only if the waters had been fufficiently 
agitated to tranfport (hells from India to ^Eu- 
rope, &c. ? 

Neverthelefs, .this fuppofition, that it was 
the deluge which tranfported the (hells of the 
fea into every climate, is the opinion or rather 
the iuperftition of naturalifts. Woodward* 
Scheutzer, and fome more, call thefe petrified 
(hells, the remains of the deluge ; they -look 
on them as the medals and monuments which 
God has left us of this terrible event, in order 
that it never fhould be effaced from the human 
race. In (hort, they haveadoped this hypo- 
thecs with fo much enthufiai'm, that they ap- 
pear cnly defirous to reconcile holy fcripture 
with their opinion ; and inftead of making ufe 
of their observations, and deriving light there- 
from 
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from, they envelope thepifelves in die clouds 
of a phyfical theology* the obfcurity of which 
is derogatory to the fimplicity and dignity of 
religibn 3 and only leaves the abfurd to perceive 
a ridiculous mixture of human ideas and di- 
vine truths. To pretend, to explain the uni- 
verfal deluge, and its phyfical caufes 5 to at*, 
tempt to teach what paffed in the time of that 
great revolution; to divine what were the 
effe&s of it ; to add fa&s to thofe of holy writ, 
to draw confequences from fuch fads is only 
a prefumptuotis attempt to meafure die power 
of the Moft High. The natural wonders 
which -his benevolent hand performs in an 
uniform and regular manner, are v incompre- 
henfible ; and by the ftrongeft reafon, thefe 
wonderful operations and miracles ought to 
hold us in awful wonder, and in filent ado- 
ration. 

But they will lay, the univerfal deluge being 
a certain fa£t, is it not permitted to reafon on 
its confequences ? It may be fo ; but it is re- 
quifite that you fliould begin by allowing that 
the deluge could not be performed by phyfical 
caufes; you ought to confider it is an imme- 
diate effe& of die will of the Almighty ; you 
ought to confine yourfelves to know only what 

the 
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the holy writ teaches, and particularly not tff 
fclend bad philofopy with the purity of divine 
truth. Thcfe precautions, which the refpe& 
we owe to the Almighty exa<Sbs, being taken, 
what remains for examination on the fi*bje& 
«f the deluge ? Does the fcripture fey mourv 
taint were formed by the deluge ? No, it &ya 
ihe contrary. Is it £ud that the agitation of 
the waters were lb great as to raife up fliell$ 
from die bottom of the tea, and tranfport then* 
«U over the E*rth? Noj the arjc floated 
•quietly on the fttrfeo of the waters. Is it 
Aid, that the Eftr* foffer?d a tptal cbfibiution^ 
None a**U t the stefcal of tfa fcrtdhifam*. 
4s fimpk and true, thatpf theft i*tti£ali& ttife* 
tfkacwdJibubutt 
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ARTICLE V* 

CRO&RAPHT. 



*T*HE furface of the Earth, like that of 
Jupiter, is not divided by bands alter* 
native and parallel to the equator ; on the conn 
trary, it is divided from one pole to the other, 
by two bands of earth, and two of fca ; the 
firft and principal is the. ancient continent, the 
greateft length of which is found to be in 3 
line, beginning 6n the eaft point of the northern 
part of Tartary, and extending from thence to 
the land which borders on the gulph of Lin- 
chidolkin, where the Mufcovites fifli for 
whales ; from thence to TobaHIu, from To- 
bolfki to the Cafpian fea, from die Cafpian fea 
to Mecca, and from Mecca to the weftera 
part of the country inhabited by the Galli, in 
Africa ; afterwards to Mbnoemuci or Mono- 
motapa, and at laft to the Cape of Good Hope 9 
this line, which is the grejtfeft length of the? 

old 
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old continent, is about 3600 leagues, Paris 
meafure; it is only interrupted by the Cafpian 
and Red fea, the breadths of which are not 
very confiderable, and we muft not pay any 
regard to thefe interruptions, when it is con- 
lidered, that the furface of the globe is divided 
only in four parts. 

This greateft length, is found by meafuring 
the old continent diagonally; for if meafured 
according to the meridians, we {hall find that 
there are only 2500 leagues from the northern- 
rnoft Cape of Lapland to the Cape of Good 
Hope; and that the Baltic and Mediterranean 
caufe a much greater interruption than is met 
with in the other way. With refpeft to all 
the other diftances that might be meafured in 
the old continent under the fame meridians, we 
{hall find them to be much fmaller than this; 
having, for example,* only 1800 leagues from 
the moft fouthern point of theifland of Ceylon 
to the northernmoft coaft of Nova Zembla. 
Likewife if we meafure the. continent parallel 
to the equator, we find that the greateft un- 
interrupted length is found from Trefena on 
the weftern coaft of Africa to Ninpo on the 
eaftern coaft of China, and that it is about 2800 
leagues. Another courfe.may be meafured 
• - from 
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from the pointof Brittany near Breft, extend- 
ing to the Chinefe Tartary; about 230G 
leagues* From Bergen in Norway to the 
coaftof Kamfchatka, is no more than 1S06 
leagues. All thefe lines have much Ids length, 
than the fifft, therefore the greateft extent o£ 
the old continent, is in fa& from die eaftern 
point of Tartary to the Cape of Good Hope, 
that is about 3600 leagues. 

There is fo great an equality of furface on 
each fide of this line, which is aHb the longeft,. 
that there is every probability jto fuppofe it 
really <tirides the contents of the ancient con-, 
tinent, for in roeafaring on one fide is found 
4>47 1*092! fquare leagues, and on the other 
1,469,687. 

Agreeable to this, the old continent conftfts 
«f about 4^940,780 iquare leagues, wbidi is 
nearly one fifth of (he whole iurface of the 
globe 3 and has an inclination towards .the equa- 
tor of about 30 degrees. 

The greateft length of the new continent 
cnay be taken in a line from the mputb of the 
river Plata to the lake of the Afliniboiis. Front 
the former it pafles to the lake Caracaraj from 
«hen©e to Matagiiais, Pocooa, Zongo, Ma-r 
Ttana, Morua, St Fe, and Carthagena ; it 
YOXn.u P tbet" 
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then proceeds through the gulph of Mexic*%: 
Jamaica, and Cuba, paflks along the penin- 
fula of Florida, through Apolache, Chicachas, 
and from thence to St. Louis, Fort le Suer, 
and ends on the borders of lake Affiniboils ; the 
whole extent of -which is ftill unknown. 

This line, which is interrupted only by the 
Mexican gulph (which muft be looked upon 
as a mediterranean fea) may be about 250O 
leagues long, and divides the new 'continent 
into nearly two equal parts, the left o£ which" 
contains about 1,069,286 £ leagues fquare, and 
that on the right about 1,070,926^5 this line* 
which forms the middle of the band of the 
new continent, is inclined to the equator about 
30 degrees, but in art oppofite direction, for 
that of the old continent extends from the 
north-eaft to the fouth-weft, and that of the' 
new continent from the north-weft to the 
fouth-eaft. All thofe lands together, of the 
old and new contihent, make about 7,080,993 
leagues fquare, which is not near the third of 
the whole furface, which contains 25 milKon* 
of fquare leagues. 

It muft be remarked, that thefe two lines* 
which divide the continents into two equal 
parts, both terminate . at the fame degree of 

fouthera 
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fcuthefn and northern latitude, and that the 
two continents make oppofite proje&ions, 
.which exaftly fece each others to wit^ die 
coafts of Africa, from the Canary iflands, t? 
•the coafts of Guinea, and thofe of America, 
from Guinea to the mouth of Rio Janeiro* 

, It appears, therefore, that the moil ancient 
land of the globe is on the two fides of thefe 
lines, at the diftance of fropi 2 to 250 league? 
on each fide* By following this idea, which 
is founded on the obfervations before related, 
we (hall find in the old continent that the moft 
ancient lands of Africa are thofe which extend 
from the Cape of Good Hope to the Red Sea, 
as far as Egypt, about 500 leagues broad, and 
that, confequently all the weftern coafts of 
Africa, from Guinea to the ftraits of Gibraltar, 
are the neweft lands. So likewife we fhall 
difcover that in Afia, if we follow the line on 
the lame breadth, the moft ancient lands are 
Arabia Felix and Deferta* Perfia, Georgia, 
Turcomania, part of Tartar/, Circaffia, part 
of Mofcovy, &c* that confequently Europe, 
and perhaps alio China, and the eaftern part of 
Tartary, are more modern. In the new con- 
tinent we fhall find the Terra Magellanica, 
Jhe eaftern part of Brazil, the country of the 
Pa Amazons, 
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Amazons, Guiana and Canada, to be the new 
lands, in comparifon with Peru, Terra Firma, 
the iflands in die gulph of Mexico, Florida, 
the Miffiffippi, and Mexico. 

To thefe obfervations we may add two very 
remarkable fe&s, the old and new eongitent 
are almoft oppofite each other; the old is-more 
extenfive to the north of the equator than the 
fouth; the new is more to the fouffe than the 
north. The centre of the old continent is in 
the 16th or 18th degree of north latitude, and 
the centre of the new is in the rtth or 18th' 
♦degree fouth latitude, Jo that thejr feem to be 
•made to counterbalance cadi othen There is 
uMb a lingular connexion between the two 
coirtinents, : although it appears to be mote 
accidental thanthofe which I have fpoken &£> 
'which is, that if die * two continents were 
divided into two parts, all four would be for- 
rounded by the fea, if it were not for die two 
4mall ifthmus's, Suez and Panama; * 
; This is the moft general idea which an at- 
tentive infpeftibn of the gbbe fumiflies u* 
with, on the divilion of die earth. Wefhalt 
Ttbftain from forming hypothecs thereon, and 
^hazarding reafonings which might lead into 
-fidfe conclufionsi but no one as yet having; 
« •" k - confiderei 
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considered the divifion of the globe under this 
point of view,' I fhall fubmit a few remarks* 
It is very Angular that the line, which forms 
the greateft length of the terreftrial continents 
divide^ theni alfo into two equal parts ; it is no 
lefs fo that thefe two lines commence and end at 
the fame degrees of latitude, and are both alike 
inclined to the equator. Thefe relations may 
belong to fome general conclufions, but of 
which we are ignorant of. The inequalities 
in the figure of the .two continents we fhall 
hereafter examine more Jfully: it is fufficient 
here to obferve, that the, moft ancient coun- 
tries are the neareft to thefe lines, and are the 
nigheft; that the more modern lands are the 
fertheft, and alfo the loweft. Thus in America, 
the country of the Amazons, Guiana, and 
Canada, will be the moft modern parts; by 
cafting our eyes on the map of. this country 
we fee the waters on every fide, and that they 
are divided by numberlefs lakes and rivers, 
which alfo indicates that thefe lands are of a 
late formation;! while on the other hand Peru 
and Mexico are high mountains, and fituate at 
no great diftance from the. line that divides the 
continent,, which are circumftances that feem 
to prove their antiquity. Africa is very moun- 
Fj iainous, 
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tainous, and that part of the world is alfo very 
ancient. There is only Egypt, Barbary, and 
the weftern coafts of Africa, >s far' as Senegal* 
in this part .of the globe, which can be looked 
upon as modern countries. Afia is ari old 
land, and perhaps the moil ancient. of all» .par- 
ticularly Arabia, Periia, and Tartary ; but the 
inequalities of this vaft part of the globe, as. 
well as thofe of Europe, we will confider in a. 
Jepatate article. It, might be (aid in general* 
that Europe is a new country, and fuch pofi- 
tion would, be fupported both by the uni- 
verial traditions relative to the emigrations of 
different people, and the origin of. arts and 
fciences.' It is not long fince it was filled with 
morafies, and covered with forefb, whereas 
in the land anciently inhabited there are but 
few woods, little water, no moraifes, much 
land, and a great quantity of mountains, whofe 
fummits are dry and barren; for men deftroy 
the woods, drain the waters* confine rivers, 
dry up moraifes, and in time give a .different 
appearance to the face of the earth,, from that • 
of uninhabited or newly-peopled countries*. 

The ancients were acquainted but with a 
finall part of die globe. All America, the 
Magellanic, and a great part of the interior 

part 
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part of Africa, was entirely unknown to them. 
They knew not that the torrid zone was in*. 
habited, although they had navigated around 
Africa, for it is ^aoq year? fince Neco, king 
of I^gypt, gave veffds tp d*e Phenfcians, who 
failed along tie &ed Sea, coafted round Africa, 
doubled the Citpe of Good Hope, and having 
employed two years in this voyage the. third 
year they entered the ftraits of Gibraltar*. 
The ancients were unacquainted with the pro- 
perty of the load-ftone, if turned towards the 
poles, although they knfew that.it attracted 
iron. They were ignorant of the general 
«aufe of the flux and reflux of the fea> nor 
were they certain the ocean furrounded Ac 
globe; fonae indeed fdpe&ed it might be fo, 
but with fo little foundation* that no one dared 
to fay or even conje&ure it was poflible to. 
make a voyage round the .world, Magellan 
was the firft who attempted it in the year. 
1519, and accomplifhed the great voyage in. 
1 1 24 days. Sir Francis Drake was the fecoxid 
in IS77> and he performed it in 1056 .days;, 
afterwards Thomas Cavendifh made this great 
voyage in 777 days, in the year 15^6. Thefe 
celebrated navigators were the firft whp.de- 

monftfltfsd. 

• VMc HcrodotiM> lib* ir. 
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monftrated phyficafly die Sphericity an<f dfe 
extent of the earth's circumference > for the 
ancients had no conception of the extent of 
this circumference, although they had travelled 
a great deal. The trade winds, fo ufeful in 
long voyages, were alfiy unknown to them % 
therefore we muft not be furpwfetfat the little 
progrefs they made in geography. Notwith-r 
ftanding the knowledge we have acquired by 
die aid of mathematical fcienees, and the dis- 
covery of navigators, many things remain ftill 
nnfettted, and vaft countries undiscovered; 
Almoft all the land on the fide of the Atlantic 
pole is unknown to us; we only know that 
therein feme, and that it is Separated from all- 
the other continents by the ocean, Much' 
land aftb remains to be difcovered on the fide 
of the Arctic pole, and it is to be regretted' 
that for more than a century the ardour of. 
difcovering new countries is extremely abated* 
European governments feem to prefer, and 
poffibly with reafon, increafing the value of 
thole countries we are acquainted' with to the 
glory of conquering, new ones, 
« Neverthelefs, the difcovery of the fouthenr 
continent would be a great objed of curiofity, 
and* might be ufeful. We have discovered only 

fome 
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ibmefewofits coafts; thofe navigator* who 
have attempted this difcovery, have always 
been ftopt by the ice. The thick fogs, which 
are in thofe latitudes, is another obftacle; yet, 
in defiance of thefe inconvenienctes, it is pro^ 
bable that by failing from the Cape of Good 
Hope at different feaibns, we might an kftdtf. 
cover a part of thefe lands, which hitherto 
make a fcparate world* 

There is another method which poffibly 
might fuceeed better, die ice and fbgs hav- 
ing hitherto prevented the difcovery, might 
it rtof be attempted by the Pacific fca; foiling 
from Bsddfria, or any othsr poet on the coaft 
of Chili, and traverfing this lea under the 
50$ degree fenth latitude $ there is not the 
feaftappehrartee that this navigation is ptrflotit, 
and k is probable woifid be attended wfth the 
<1 ifcovfcry of *tew countries; for what remaiifc 
for us to know on the coaft of the fouthem 
pole, iWb corifiderable, that we may-tiSteiafi* 
it at a fourth part of die globe, and of cofcrfc 
may contain a continent as large as Europe, 
Afia, and Africa, altogether. 

As we are not at aH acquainted wftfc this 
part of the globe, we cannot juftly know the 
proportion between the furface of the Earth 

and 
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and that of the Tea; only as much as may be 
judged by infpe&ion of what is known, therp 
*» more fea than lamL 

If we would have an idea of the enormous 
quantity of water which the fea contains, we 
muft fuppofe a medium depth, and by com- 
puting it only at 200 fathom or the 6th part of 
a league, we fliall find that there is ftifficienj: 
to cover the whole globe to the heigfafc*of 609 
feet of Water^ Snd if we would reduce this 
.water into one mafs, it would foro* a globe of 
Ifcore than 60 miles diameter* 

Navigators pretend, that the latitudes near 
the fouth -pole are much colder than thofe of 
die north, but there is no appearance that this 
©piniort is foended on triidi, and probably has 
been adopted, becaufe ice is found in latitudes 
where it is fcarcely ever feen in the fouthera 
feas; but that may proceed from fome parti- 
cular caufe. We find no ice in April on this 
fide 67 and 68 degrees, northern latitude : and 
the lavages of Arcadia and Canada- fay, 
when it is not all melted in that month, it is a 
fign tfiereft of the year will be cold and rainy, , 
In 1725 there may be faid to have been no 
Jammer, it rained almoft continually 1 and the 

ice 
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ice of the northern fed was not only not melted 
in April in the 67th degree, but even it was 
found the 15th of June towards the 41ft and 
42d degree^. 

A great quantity of floating ice appears in 
the northern fea, efpecially at fome diftanee 
from land. They come from the Tartarian fea 
into that of Nova Zembla, and other parts 
of the frozen ocean. I have been allured by 
people of credit, that an Englifh Captain, 
named Monfan, inftead of feeking a paflage 
between the northern land to go to China, <ii- 
reded his courfe ftrait to the pole, and had 
approached it within two degrees; that in this 
courfe he had found an open fea, without any 
ice, which proves that the ice is formed near 
land, and never in open fe£; for if we (hould 
fappofe, fcgainft *a!l probability, that it might' 
be cold enough at the pole to freeze over the 
farface of the fea, it is ftill not conceiveable 
how thefe enormous floating mountains of ice 
eould be formed, if they did not find a fixed 
point againft land, from whence afterwards 
they were loofcned by the heat of the fun. 
The two veflels which the Eaft India Com- 
pany fent in 1739, to difcover land in the 

South 
.> • See the Hift. of the Acad, Am. 1715. 
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Saudi feas, found ice in the latitude of 47 and 
48 degrees, but this ice was not far from fliore, 
that being in fight, although they were unable. 
to land. This muft have been feparated frouv 
the adjoining lands of the fouth pole, and it 
may be conje&ured that they follow the courfe 
of fome great rivers, which water the un- 
known land, the tune as the Oby, Jenifca, 
and other great floods, which fall into the 
north feas, carry with them the ice, which, 
during the greateft part of the year, ftops up 
the ftraits of Waigat, and renders the Tar- 
tarian fea unnavigable by this courfe ; whereas 
beyond Nova Zembla, and nearer the poles, 
where there are few rivers, and but little land, 
ice is not fo frequently met with, and the iea 
is more navigable; fo that if they would ftill 
attempt the voyage to China and Japan by the 
north feas, we fliould poffibly, to keep clear 
from the land and ice, fhape our courfe to the 
pole, and feek the open feas, where certainly 
there is but little or no ice; for it is known 
that fait water can, wi&out freezing, become 
colder than frefli water when frozen, and cpn- 
fequently the exceffive cold of the pole may 
poffibly render the fea colder than the jce* 
without the furface being frozen; fo much the 

more 
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friore as at 80 or 82 degrees, the furface of 
the fea, although mixed with much fnow and 
frefh water, is only frozen near the fhore- 
By colle&ing the teftimonies of travellers on 
the paffage from Europe to China, it appears 
that one does exift by the north fea, and the 
reafon it has been fo often attempted in vain, 
is becaufe they have always feared to go 
fufficiently far from land, and approach the 
pole. 

Captain WiHiam Barents, who, as well as. 
o&ers, run aground in his voyage, yet did not 
doubt but there was a paflage, and that if he had 
gone farther from fhore, he fliould have found 
an open fea free from ice. The Ruffian navi-, 
gators feht by the Czar to furvey the north feas, 
relate that Nova Zembla is not an ifland, but 
belonging to the ccw&jjent of Tartary, and 
that to the north of it is a free and open fea. 
A Dutch navigator afierts, that the fea throws 
up whales on the coafts of Corea and Japan, 
which have Englifli and Dutch harpoons en 
their backs. Another Dutchman has pre- 
tended to have been at the pole, and aflerts it is 
as warm there as it is at Amfterdam in ths 
middle of p the fummer. An Englifhman, 
named Golding, who ftiade more than, thirty 
vol. 1. Q. - royages 
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voyages to Greenland, related to KingChoiiet 
II. that two Dutch veffels with which he had 
(ailed, having found no whales on the coaft of 
the ifland of Edges, refolved to proceed farthet 
north, and that upon their return, at the expi- 
ration of fifteen days, they told him, that they 
had been as far as 89 degrees latitude, (within 
one degree of the pole) and that they found no 
ice there, but an open deep fea like that of die 
Bay of Bifcay, and that they (hewed him the 
journals of the two veffels, as a proof of what 
they affirmed. In (hort, it is related in tho 
philofophical transitions, that two navigators* 
who had undertaken the difcovery of this paffage* 
Jhaped a courfe 300 leagues to the eaft of Nova 
y£embla, but that the Eaft India Company* 
who thought it their intereft this paflage fhould 
not be difcovercd, hindered them from return- 
ing*. But the Dutch Eaft India Company 
thought, on the contrary, that it was their intereft 
to find this paflage ; having attempted it in vain 
on the fide of Europe, they fought it by that 
of Japan, and they would probably have (lie- 
ceeded, if the Emperor of Japan had not for-* 
bidden all ftrangers from navigatingon the fide 
of the land of Jeffo. This paffage therefore 

cannot 
• See the collection of Northern Voyages, pageaoo* 
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•attnot- be found but by (ailing to the pole be* 
yond Spitzbergen, or by keeping the open fea 
between Nova Zembla and Spitsbergen under 
the 79th degree of latitude. We need not 
fear to find it frozen even under the pole itfelfj 
for reafons we have alledged; in fad, there is no 
example of the fea being frozen at a consider- 
able diftance from the foore ; the only example 
t)f a fea being frozen entirely over is that of 
the Black fea, which is narrow, contains but 
little fait, and receives a number of rivers from 
the , northern countries, and which bring ice 
with diem : and if we may credit hiftorians, it 
was frozen in the time of the Emperor Co- 
ftfonymus thirty cubits deep, without reckon* 
ing twenty cubits of (how above the ice. This 
appears to be exaggerated, but it is certain) 
that it freezes almoft every winter j whereas the 
©pen feas, a thousand leagues nearer the pole* 
So not freeze at all ; this can only proceed from 
the ialtnefs, and the little ice which they re- 
ceive, in comparifon with that is tranfported 
into the Black fea. 

This ice, which is looked upon as a barrier 
that oppofes the navigation near the poles, and 
lihe difcovery oF the fouthern continent, proves 
toly, that there are large rivers adjacent to the 
» • Q^a places 
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places where it is met with ; and indicates aha, 
there are vaft continents from whence thefc 
fivers flow j nor ought we to be difcouraged at 
the fight of thefe obftacles ; for if we confider, 
we fhall eafily perceive, this ice muft be con* 
fined to fome particular places j that it is almoft 
impoflible that it fhould occupy the whole cir- 
cle which encompaffes, as we fuppofe, the 
fouthern continent, and therefore we fhould 
probably fucceed if we were to diredfc our 
courfe towards fome other point of this circle. 
The defcription which Dampier and fome 
©thers, have given of New Holland leads us 
to fufpe& that this part of the globe is perhaps 
a part of the fouthern lands, and is a country 
lefs ancient than the reft of this unknown con- 
tinent. New Holland is a low country without 
water, or mountains, but thinly inhabited, and 
the natives without induftry; all this concurs 
to make us think that they are in this continent 
nearly what the lavages of Amaconia or Para- 
guais are in America. We have found po- 
lifhed men, empires, and Kings, at Peru and 
Mexico, which are the higheft, and con- 
sequently the moft ancient countries of Ames- 
rica. Savages, on the contrary, are found in 
the loweft and moft modern countries ; there- 
fort 
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fore we may prefumethat we fhould alfo find 
men united by the bands of fociety in the upper 
countries, from whence thefe great rivers,, 
which brings this prodigious ice to the fea> de- 
rives their fource. 

The interior parts of Africa are unknown ta 
us, almoft as much as it was to the ancients* 
They had, like us, made the tour of that vaffc 
peninfula, but they have left us neither charts 
nor defcriptions of the coafts. Pliny informs 
us, that the tour of Africa was made in the 
time of Alexander the Great, that the wrecks 
of fome Spanifh veffels had been discovered in 
»die Arabian fea, and that Hanno, a Cartha- 
ginian general, had made a voyage from Gades 
to the Arabian fea, and that he had written a 
relation of it. Befides that, he fays Cornelius 
Nepos tells us, that in his time one Eudoxus,. 
perfecuted by the king Lathurus, was obliged 
to fly from his country; that departing from 
the Arabian gulph, he arrived at Gades v 
and that before this time they traded from 
Spain to Ethiopia by fea*. Notwithftanding. 
thefe teftimonies of the ancients, we are per- 
(uaded that they never doubled the Cape of 
Good Hope, and the courfe which the Porta- 

• VUcPlby, Hift. Hat, VoM. lib, », 
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guefe took the fifft t<j go to (fie Ea&<f A&iM 
was looked upon as % new cfifcovejry? it witf 
not perhaps therefore be deemed amife to givtf 
the belief of the gth century on this fubje£h " 
iC In our time an entire new tfifeoyery ha* 
been made, which was wholly unknown to 
thofe who lived before us. No one thought^ 
or even fufpe&ed, that the fea, which extendi 
from India to China, had a Communication: 
with the Syrian fea. We have found* accord- - 
ing to what I have fearnt, in the fea Roum or 
Mediterranean, the wreck of an Arabian veflel,. 
fhattered to pieces by the tempeft, lome of 
Which were carried by the wind and waves to* 
the Cozat fea, and from -thence to the Medi-* 
terraneari, and was at length thrown on the 
Coaft of Syria. This proves that the fea fur-- 
rounds China and Cila, the extremity of Tur- 
quefton, and the country of the Cozars ; that 
it afterwards flows by the ftrait till it has 
waflied the coaft of Syria. The proof is' 
drawn from the conftruftion of the veflef, for 
no other vefiels but thofe of Siraf are built ' 
without nailr, which, as was the wreck' we 
fpeak of, are joined together in a particular 
manner, as if they were fewed. Thofe of all 
Xte veffels of the M$d'teixM$an and of the ' 

coaft 
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Ceaft of Syria arc nailed and not joined in this 
manner*." 

To this the tranflator of this ancient re- 
lation adds,— - 

44 Abuziel remarks, as a new and very ex- 
traordinary thing, rbat a veflel was carried 
from the Indian fea and caft on the coafts of 
Syria, To find a paffage into the Mediterra- 
nean, he fuppofes there is a great extent above 
China, which has a communication with the 
Cozar fea, that is, with Mufcovia. The fea 
which is below Cape Current, was entirely 
unknown to the Arabs, by reafon of die ex- 
treme danger of the navigation, and from the 
continent being inhabited by fuch a barbarous 
people, that it was not eafy to fubje& them, 
nor even to civilize them by commerce. From 
the Cape of Good Hope to SofFata, the Por- 
tuguefe found no eftablifhed fettlement of 
Moors, like thole in all the maritime towns as 
fer as China, which was die fartheft place 
known to geographers ; but they could not 
tell whether the Chinefe fca, by the extremity 
or* Africa, had a communication with the fea 
of Barbary, and they contented themfelves 

with 

* See tfi* ancit&t rfiitioni of tthrii bj Uo4 ffr Xfi*P% 
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with defcribing it as far as the coaft of Zlng r >. 
or Caffraria. This is the reafon why we can'* 
not doubt but that the firft difcovery of the paf- 
fage of this fea by the Cape of Good Hope,, 
was made by the Europeans under the conduct 
of VafcodeGama, or at leaft fome years be- 
fore he doubled the Cape, if it is true there are 
marine charts of an older date, where the, 
Cape is called by the name of Frontiera da 
Africa. Antonio Galvan teftifies from the 
relation of Francifco de Soufa Tavares, that,, 
in 1528, the Infant Don Ferdinand {hewed 
him fuch a chart, which he found in the mo- 
naftery of Acoboca, dated 120 years before,, 
copied perhaps from that faid to be in the trea- 
fury of St. Mark at Venice, which alfo,marks 
the p9int of Africa, according to the teftimony 
of Ramufio^ &c." 

The ignorance of thofc ages, on thefubjeA 
t>f -the navigation around Africa, will appear 
perhaps lefc fingular than the filence of the 
editor of this ancient .relation, on the fubjeft 
of the paflages of Heroditus, Pliny, &c, 
which we have quoted, and which proves the 
ancients had made the tour of Afrxa. 

Be it as it may, the African coaffs are now 
well JwiQwn, but whatever attempts have beet* 

wad* 
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"made to penetrate into the inner parts of the 
country, we have not been able to attain fuffi- 
cient knowledge of it to give exa& relations*. 
It might neverthelefs be of great advantage if we 
were, by Senegal, or fome other river, to get 
farther up the country and eftablifli fettlements 
as we fliouldfind, according to all appearances, 
a country as rich in precious mines, as Peru 
or the Brazils. It is perfeSly known that the 
African rivers abound with gold, and as this 
country is very mountainous and fituated under 
the equator, it is not to be doubted, but it con* 
tains, as well as America, mines of heavy 
metals, and of the moft compact and hard 
ftones. 

The vaft extent of north and eaft Tartar^ 
has only been difcovered in thefe latter times* 
If the Mufcovite maps are jufl-, we are at pre- 
fent acquainted with the coafts of all this part 
of Afia, and it appears that from the point of 
.caftern Tartary to North America, it is not 

more 



• Since this time howerer great difcoveries hive been 
made; Monf. Vaillant has given a particular difcription of 
the country from the Cape to the borders of Caffraria 5 and 
much information hat aifo been acquired by the Society ft* 
Afiatic Refearchea* 
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more than /our or five hundred league*; it faf 
cvoa been pretended that this tra& was muck 
{barter, fbr in die Amfterdam Gazette of tht 
24th of January, 1747, it is faid, under thp 
article of Peterfburgh, that Mr. Stalkravoit 
had difcovered one of thefe American ifland$ 
Jbeyond Kamfchatka, and demonstrated that 
we might go thither from Ruffia by a {honor 
traft* The Jefuits, and other miffionarieg* 
have alfo pretended to have difcovered lavage? 
in Tartary, whom they had catechifed i* 
America, which fhould in ia<$ fuppofe that 
yaflage to be {till (barter*. This author eve* 
pretends* that the two continents of the d4 
and new world join by the north, anji iay^ 
|bat the k& navigations of the Japanefe afford 
foom to judge, that the trad of which w* 
have fpoken*. is only a bay, above which we 
fnay pafs by land from Afia to America* But 
this requires confirmation, for hitherto it ha* 
J>een thought that the continent of die nort^ 
pole is feparated from the other continents, ai 
well as that of the fouth pole* 
. Aftronomy and navigation are carried to -fo 
high a pitch of perfe&ion, that it may reafon* 

• See the Hift. of New France by tftf P«e Ciuulewoi^ 
VqI UI. pa^e so aad 3,u 
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Aly be' expededvwe fliafl foori hare an exa& 
knowledge ©f die whole forface of the globe. 
The ancients knew only a fmall part of ir*. 
becaufe they had not the mariners compatiL 
Some people have' pretended that the Arab* 
invented the compafs, and .ufed it a long time 
before we did to trade on th,e Indian Tea, as far 
as China; but this opinion has always ap- 
peared deftitute of all probability ; for there 
is no word in the Arab, TurkiQi, or Perfian 
languages, which fignifies the compafs? they 
make ufe of the Italian word Boflbla ; they do 
not even at prefent know how to make a com- 
Jafs, nor give the magnetical quality* to the 
needle, but purchafe them from the Europeans* 
Father Maritini fays, that die Chinefe hav4 
been acquainted with the compafs for upwards 
of 3000 years; but if that was the cafe, how 
comes it that they have made fo little ufe of it ? 
Why did they in their voyages to Cochinchina 
take acourfe mugh longer thanwds neceffary f 
And why did they always confine themfelyes 
to the fame voyages, the greateft of which 
were to Java and Sumatra ? And Why did not 
they difcefver, before the Europeans, an infinity 
fcf fertile iflands bordering on their own coun* 
try, if. they had poffeflfedthe art of navigating 
- * in 
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in Ac open feas ? For a few years after thr 
difcovery of this wonderful property of the 
load ftone, the Portuguefe double the Cape of 
Good Hope, traverfed the African and Indian' 
feas, and Chriftopher Columbus made his 
voyage to America. 

By a little confideration it was eafy to divine 
there were immenfe fpaces towards the weft* 
for, by comparing the known part of the globe, 
as for example, the diftance of Spain to China, 
and attending to the revolution of the Earth 
and Heavens, it was eafy to fee that there re- 
mained a much greater extent towards the weft 
to be difcovered, than what they were acquainted 
with towards the eaft. It therefore was not 
from the defe£t of agronomical knowledge, 
that the ancients did not find the new world, 
but only for want of the compafs. The paf- 
feges of Plato and Ariftotle, where they fpeak 
of countries far diftant from the pillars of 
Hercules, feems to indicate, that fome navi- 
gators had been % driven by tempeft as far as 
America, from whence they returned with 
much difficulty, and it may be conje&ured,- 
that if even the ancients had been perfuaded 
ibf theexiftence of this continent, they would 
»ot,h»ve even thought it poffible tp ftrike out 

tht 
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the road) having no guide nor anjr knowledge 
of the compafs^ 

I own, that it is not impoffible to traverfe 
the high feas without a compafs, and that very 
refolute people might have undertaken to feek 
after the new world, -by conducting themfelves 
Amply by the ftars. The Aftrolabe being 
known to. the ancients, it might ftrike them 
fchey could leave . France or Spain, ajid 
fail to the weft by keeping the polar 
ftar always jta the right, and by frequent found- 
ings might have kept nearly in the fame latitudes 
without doubt the Carthagenians, of whom 
Ariftotle makes mention, found the means of 
returning from thefe remote countries, by keep- 
ing the polar ftar to the left* but it muft be 
allowed that a like voyage would be looked 
upon as a rafh enterprize, and that confer 
quently we muft not be aftqnifhed th# the 
ancients have not even conceived the pro- 
je£t. 

Previous to Chriftopher Columbus's expe- 
dition, the Azores, the Canaries, and Madeira 
.weredifcovered. It was remarked, that when 
die weft winds lafted a long time the" fea 
brought pieces of foreign wood on the coaft 
of thefe iflands, canes of unknown fpecie$, 
yot. u . R ana 
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and even dead bodies, which by many marks 
were difcovercd to be neither European nor 
African, Columbus himfelf remarked, that on 
the fide of the weft certain winds blew only 
^ few days, and which he was perfuaded were 
land winds; but although he had all thefe ad* 
Vantages over the ancients, and the knowledge 
'of the compafs, the difficulties ftill to conquer 
were fo great, that Acre was only the fuccefs 
he metwtth which could juftify the enterprife. 
'Suppofe, for a moment, that the continent of 
; ihe new world had been iopo or 1500 miles 
farther than it in fad is, a thing which Colum- 
1>us could neither know nor forefee, he would 
not have arrived there, and perhaps this great 
'country might ftill have remained unknown. 
'This'conje&ure is fo much the better founded, 
as Columbus, although die moft able navi- 
gator of his time, was feized with fear and 
aftonifhment in his fedorid voyage to the new 
world; for as in his firft he only found fome 
iflands, he dire&ed his courfe more to 'the 
fouth, to difcover a continent, and was ftopt 
by currents, the confiderable extent and direc- 
tion of which always oppofed his courfe, and 
obliged him to direft hls.fearch to the weft; 
be imagined that what had hindered hint* from 

advancing 
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advancing on the fouthern fide was not currents, 
but that the Tea flowed by railing Ufelf towards 
the heavens, and that perhaps both one and 
the other touched on the fouthern fide. True. 
it is, that in great enterprises the leaft unfor- 
tunate circumftance may tarn a man's brain* 
and abate his courage. 



AKTIQLZVtU 

TH1 PRODUCTION OF TH* STRATA* Q* 

BEDS OP EARTH* 



TX?K fa*'* flwwn, in the firft article, that by, 
* virtue of the mutual attraftion between 
the parts of matter, and of the centrifugal 
force, which refitlts from, its diurnal rotation, 
the earth Has necefiarily taken the form of a* 
Jpbcrtid, the dBaippteia of wik& differs about at 
R % 230th 
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230th part, and that it could only proceti 
from the changes on the furface, caufed by the 
motion of the air and water, that this differ** 
ence could become greater, as is pretended t<y 
be the cafe from the meafures taken under the 
equator, and within the polar circle 1 . This? 
figure of the Earth, which fo well agrees with 
hydroftatical laws, and with our theory, fup- 
pofes the globe tojiave been in a ftate of liquid 
fa&ion, when it affumed its form, and we have 
proved that the motions of proje&ion and-ro* 
tation were imprinted at the fame time by a 
like impulfion. We fhall the more eafily be- 
lieve that the earth has been in a ftate of liqui* 
fa&ion produced by fire, when we confider 
the nature of the matters which the globe in- 
doles, the greateft .part of which are vitrified 
or vitrifiable j efpecially when we refledfc on the 
impoffibility there is that the earth fhould 
ever have been in a ftate of fluidity, produced 
by the waters; fince there is infinitely mere 

• earth than water, and that water has hot fhi 
power of diflblving ftone, fand, and other mat* 

, ters of which the earth is compofed. 

. It is plain then that the earth took its figure 

i at the time when it was liquified by fire ; by 
■ purfuing our hypothetic it appears* that when 

Jjic 
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file fun quitted it, the earth had no other form 
than that of a torrent of melted and inflamed 
vapour matter ; that this torrent collected itfelf 
by the mutual attraction of its parts, and fcc- 
came a globe, to which the rotative motion 
gave the figure of a fpheriod ; and when the 
earth was cooled, the vapours which 'were iirflf 
extended like the tails of comets, by degrees 
condenfed and fell upon the furfece, depositing 
at the fame time a flimy fubftance, mixed with 
fulphurous and faline matters, a part of which' 
by the motion of the waters, was fwept litfp 
the perpendicular cracks where it produced 
metals, while the reft remained on the furface, 
and produced that jfeddifli earth which forms 
the firft ftrata ; and which, according to dif* s 
ferent places is more or lefs blended with ani* 
' mal or vegetable particles fo reduced, that the 
organization is no longer perceptible* 

Therefore, in the firft ftate.of the earth, the 
globe was internally comppfed of vitrified mat- 
ter, as I believe it is at prefent, above which 
were . placed thofe bodies the fire had mofl: 
divided, as fand, which ar£ only fragments of 
glafsj and above thefe pumice ftones, and the 
fcoriaof the vitrified matter, which formed the 
Various clays $ the whole was* covered with 

water 
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water 5 or 6<*0 feet deep, produced by the 
condensation of Ac vapours when the. globe 
began: to cool. This water every where de«* 
ported a muddy bed mixed with, matters: which 
fcblims and exhale, by the fire.; and the air 
was formed of die moft fubtile vapours which 
by; 'their lightnefs, difengaged thcmfehnes from 
the waters and (urmounted them, 

Such was the ftate of the globe when the 
action of die tides, the winds, and the heat of 
the fun, began to change die furfaee of the 
wrth. The diurnal motion, and the lux and 
teflux, at fit ft raifed the waters under the 
Southern climate, which carried with them 
mud, clay, arid fand, and by railing the parts 
of die equator, they by degrees perhaps lowered 
thofe of the poles about two leagues, as we be- 
fore mentioned; for the waters foon reduced 
into powder the pumice ft one and other fpon- 
geous parts of die vitrified matter which were . 
at the furfaee, they hollowed ibme places, and 
raifed others, which in courfe of time became 
continents, and produced all the inequa- 
lities, and which ai€ more confiderabie towards 
dip equator than the poles; for the higheft 
mountains are between the tropics and the 
middle of the temperate zones, and the loweft 

we 
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%rt frotn the polar circle to the poles; between 
the tropics are the Cordeliers, and alraoft aU 
the mountains of Mexico and Brazil, the great 
and tittle Atlas, the Moon, &c. Befidcs die 
land which is between the tropics, from the 
fuperior number of ifiands found in thofc 
|»rts, is the moft unequal of all the glohe, 
^-as evidently is the fea. 

However independent my theory may be of 
that hypothecs of what paft at the time of the ' 
fir 3: ftate of; the globe, I refer to it in thjj 
article, in order to fhew the conne&iaa and 
poffifeilk)* of die fyftem whkh I endeavoured 
to maintain in the firft article. It muft only be 
remarked, that my theory does not flxay far 
from it, as I take the earth in a ftate nearly 
fimilar to what it appears at prefent, and as I > 
do not make ufe of any of the fiippofition* 
which are ufed in reafoning on the paft ftate of 
the terreftrial globe. But as I here prefent a 
new idea on the fubjeifc of the fedimeut de- 
pofited by the water, which, in my pinion, 
has formed the upper bed of earth; it appears 
to me, alfo neceflafy to give die reafons on 
which I found this opinion. 

The vapours which rife in the air, product 
rain> <few> aerial fires, thunder arid . othei 

meteors. 
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meteors. Thefe vapours are therefore blended | 

with aqueous, aerial, fulphurousand terreftrial 
particles, &c. and it is the folid and earthy 
particles which forms the mud or flime we are 
now fpeaking of. When nain water is fuffered 
to reft, afedimentisforrned at bottom; and hav- 
ing colleded a quantity, if it is fuffered to ftand 
and corrupt, it produces a kind of mud which falls 
to the bottom of the veffel. Dew produces much 
more of this mud than rainwater, which is 
greafy, un&ious, and of a reddifh colour. 
. The firft ftrata of the earth is compofed ofrhis 
mud mixed with perifhed vegetable or animal 
parts, or rather ftony andfandy particles. Wemay 
remark that alifioft all land proper- for cultiva- 
tion is reddifh and more or lefs mixed with 
thefe different matters ; the particles of fand 
or ftone found there, are of two kinds, the 
one coarfeand heavy, the other fine and fome- 
times impalpable. The largeft comes from 
the lower ftrata loofened in cultivating the 
ear A, or rather the upper mould, by penetrating 
into the lower, which is of fand and other 
divided matters, an* forms thofe earths we calf 
fat and fertile. The finer fort proceeds from j 

the air, and falls with dew and rain, and mixes ! 

jjitiraately with the foil. This is properly 

the 
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the refidue of die powder which the wind con- 
tinually raifes from the fiirface of the earth, 
and which falls again after having imbibed the 
humidity of the air. When the earth pre- 
dominates, and die ftony and fandy parts are 
but few, the earth is then reddifh and fertile; 
if it is mixed with a confiderable quantity of 
peri/hed animal or vegetable fubftances, it is 
black ifli, and often more fertile than the firft, 
but if the mould is only in a fmall quantity, as 
well as the animal or vegetable parts, the earth 
is white and fterile,- and when the fendy, ftonjr, 
or cretaceous parts which compofe thefe fterile 
lands, are mixed with a fufficient quantity of 
perifhed animal or vegetable fubftances, they 
form the black and lighter earths, but have 
little fertility; fo that according to the different 
combinations of thefe three different matters, 
the land is more or lefe fecund and differently 
coloured* 

To fix fome ideas relative to thefe ftrafcas ; 
let us take for example, the earth of Marly-la- 
ville, where the pits are-very deep: it is a high 
country,- but -flat and fertile, and its. ftrata lie 
arranged horizontally. I had famples brought 
me of all thefe ftrata which M. Dalibanj, an 
able Botanift, verfed in different fciences, had 

dug 



d by Google 



igO: . KXFFON'S' 

dug under his inipe&ion; and after having 
proved die matters of which they confifted in 
aquafortis, I formed the following table of 
them. 

The ftate of the different beds of earth, found' 
at Marly-la- Ville, to the depth of ioo feet. 

Feet Inch. 
x. A free re3difh earth,, mixed with 
much mud, a' very fmall quantity of 
vitrifiable fand, and fome what more of 
calcinabk (and - - - ij Of 

2. A free earth mixed with gravel, 

and a little more vitrifiable land - % fr 

3. Mud mixed with vitrifiable fand 
in a great quantity, and which made 
but very little effervefcence with aqua 

fortis - - - .3a 

4. Hard marie, which made a very 

great effervefcence with aquafortis ■» 2 a 

5. Pretty hard marly ftone - -4/0 
6* Marie in powder, mixed with 

vitrifiable (and - - - -50 

7> Very fine vitrifiable fand - .. 1 6 
8. Marie very like earth mixed with 

* very litde ritrifiabk (and - .36 

— ■> 11 1 ■ 11 1 

Carried over - 34 6 



d by Google 



NATURAL HISTORY. 1^1 

Feetlnch 
Brought over -"* -- - 34 6 

9. Hard marie, in which was real 

lint - - - -36 

10. Gravel, or powdered marie -10 

11. Eglantinc/a ftone of the grain 

and hardnefs 6( marble, and fonorous - 1 6 

12. Marly gravel - -16 

1 3. Marie in hard ftone, frhofe grain 

was very fine - - I 6 

14. Marie m ftone, whole grain was 

not fo fine - - - 1 6 

15. More grained and thicker marie - 2 ^ 

16. Very fine verifiable fend, 'mixed 
with foflil fea-fhells, "which had no ad- 
herence with the fend, and whofe co- 
lours were perfect - • x - -16 

17. Very fmall gravel or fine marie 
powder - . - -20 

18. Marie in hard ftone - - 3 6 

19. Very coarfe powdered marie -16 

20. Hard* and calcinable ftone like 
marble _"-'-' - -10 

21. G rey vitrifiable fend mixed with 
foflil (hells, particularly oyfters and 
muffells, Which have no adherence 

Carried over 57 O 
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Feet Inch 
Brought over - - - - 57. o 
with the (and, and which were not 

petrified - - " 3 ° 

22. White verifiable (and mixed 

With fimilar (hells - - - - 2 9 

23. Sand ftreaked red and white, 
vitrifiable and mixed with die like 

fliells - - - - 1 • 

24. Larger (and, but ftill vitrifiable 

and mixed with the like (hells - -10 

25. Fine and vitrifiable grey (and 
mixed with the like (hells - - • - 8 6 

* 26. Very fine fat (and, with only a 
few (hells. - - 3 o 

27. Brown free (tone - - 3 

28. Vitrifiable fand, ftreaked red 

and white - - - - -40 

29. White vitrifiable fand - - 3 6 

30. Reddiflfc vitrifiable fand - - 15 o 



Total depth - 101 o 

I have before (aid that I tried all theft matters 
in aquafortis; becaufe where the infpe&ion 
and comparifon of matters with others that we 
are acquainted with is not fufficient to permit 

us 
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us to denominate and range them m the clafs to 
which they belong, there is no means more 
ready, nor perhaps more fure, than to try by 
aquafortis the terreftrial or lapidific matter: 
thofe which acid fpirits diflblve immediately 
with heat and ebullition are generally calcinable, 
and thofe on which theymakeno impreffion'are 
verifiable. 

By this enumeration we perceive, that the 
foil of Marly-la -Ville was formerly the bot- 
tom of the fea, which has been railed above 75 
feet, fince we find {hells at that depth be- 
low the furface. Thofe {hells have been 
tranfported by the motion of the water, at the 
fame time as the fand in which they are met 
with, and the whole of the upper ftrata, even 
to the firft, have been tranfported after the 
feme manner by the motion of the water, and 
depofited in form of a fediment; which we 
cannot ^doubt, as well by reafon of their hori- 
zontal j>ofition, as of the different beds of fand 
mixed with {hells and marie, the laft of which 
are only the fragments of {hells. The laft 
ftratum itfelf has been formed almoft entirely by 
the mould we have fpoken of mixed with a 
fmall part of the marie which was at the 
furface* ... 

Vol. 1. § I have 
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I have chofen this example as the moft dif- 
advantageous to my theory, becaufo it at firft 
appears very diflicult to conceive that tile duft ' 
of the air, rain, and dew, could produce ftrata. 
of free earth thirteen feet thick; but it ought 
to be obferved, that it is very rare to find, efpe- 
dally in high lands, fo confiderable a thicknefe of 
cultivateable earth ; it is generally about three 
or four feet, and often not more than one. In 
plains furrounded with hills, this thicknefs of 
good earth is the greateft, becaufe the rain 
loofens the earth of the* hills, and carries it ' 
into the vallies; but without* fuppoling any 
thing of that kind, I find that the laft ftrata 
formed by the waters, are thick beds of marie* 
It is natural to imagine, that the upper ilratum 

. had, at the beginning, aftill greater thick- 
nefs, befides the thirteen feet of marie when ' 
the* fea quitted the land and left it jiaked. 
This marie, expofed to the air, melted with 
the rain; the a&ion of the air and heat of the 

x lun produced flaws, and reduced it into powder 
on the furface; the fea would not quit this 
land precipitately, but fometimes cover it, either 
by the alternative motion of jthe tide9, or by 
the extraordinary elevation of the waters in ftrol 
weather, when it mixed with this bed of marie, 

mud, 



d by Google 



NATURAL HWTORY. 195 

rod J, clay, and other matters. When the 
land was railed above the waters, plants would 
begin to grow, ■ and it was then that the dud in 
the rain or dew by degrees added to its fubftance 
and gave it a reddifh colour, this thicknefs and 
fertility was foon augmented by culture ; by 
digging and dividing its furface, and thus giving 
to the duft in the dew or rain the facility of 
more deeply penetrating it, which at laft pro- 
duced that bed of free earth thirteen feet 
thick. 

. I fhall not here examine whether the reddMh 
colour of vegetable earth proceeds from the 
iron which is contained in the earths ■ that are 
deposited by the rains and dews, but being of 
importance, fhall take notice of it when we 
come to treat of minerals; it is fufRcient to 
have explained our conception of the forma- 
tion of the fuperiicial. ftrata of the earth, and 
by other examples we: fhall prove, that the for- 
mation of the interior ftrata, can only be the 
work of the waters. 

The furface of the globe, fays Woodward, 
this external ftratum on which men and animals 
walk, which ferres as a magazine for the for- 
mation of vegetables and animals, is for the 
greateftpart compofed of vegetable or animal 
S 2 matter 
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matter, and is in continual motion and van~ 
ation. All animals and vegetables which have 
exifted from the creation of the world, have 
ftcceflively extrafted[frorfi this ftratum the mat- 
ter which compofes them, and have, after their 
deaths, reftored to it this borrowed matter : it 
remains there always ready to be retaken, arid 
to (erve for the formation of other bodies of 
the fame fpecies fucceflively, for the matter 
which compofes one body is proper and natural 
to form another body of the fame kind. In un- 
inhabited countries, where the woods are never 
cut, where animals do not brouze on the 
plants, this ftrata of vegetable eartfi increafes 
confiderably. In all woods, even in thofe 
wtich are fometimes cut, there is a bed of 
mould, of fix or eight inches thick, formed 
entirely by the leaves, fmall branches, and bark 
which have .perifhed. I have often obferved 
on the ancient Roman way, which crofles 
Burgundy in a long extent of foil, that there 
is formed a bed of black earth more than a 
foot thick upon thq ftones, which nourifhes 
' very high trees ; and this ftratum could be com- 
pofed only of a black mould formed by the 
leaves, bark, and perifhed wood. As vege- 
tables inhale for their nutriment much more 

from 
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from the air and water than the earth, it 
happens that when they perifh, they return , to 
the earth more than they have taken from it. 
Beiides, forefts collect the rain water, and by 
flopping the vapours increafe their moifture; fo 
in a wood which is preferved a long time, the 
ftratumof earth which ferves for vegetation in- 
creafes confiderably. But animals reftoring 
IKs to the earth than they take from it, and 
men making enormous confumptiori of wood 
and plants for fire and other ufes, it follows that 
the v^etable foil, of inhabited countries muft 
diminifh, and become, in time, like the foil of 
Arabia, Petrea, and other eaftern provinces, 
which, in fact, are the moft ancient inhabited 
countries, where only fand and. fait is now to 
be met with ; for the fixed falts of plants and 
animals remain, whereas all the other parts vo- 
tatize, and are transported by the air. 

Let us now examine the pofition and for- 
mation of the interior ftrata : the earth, fays 
Woodward, appears in. places that have been 
dug, compofed of ftrata placed one. on the 
other, as fo many fediments which neceflarily 
fell to the bottom of the water; the deepeft 
ftrata are generally the thickeft, and thofe 
above the thinneft, and fo gradually leflening to 
S3 the 
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the furface. We find fea (hells, teeth, and 
bones of fi(h in thefe different beds, and not 
oftly in thofe that are foft, as chalk and clay, 
but even in thofe of hard ftone, marble, &c# 
Thefe marine productions are incorporated with 
the ftone, and when feparated from them, leave 
the impreflion of the (hells with the greateft cxa£t- 
ttefs- U I have been moft clearly and pofitively 
aflured, fays this author, that in France, Flanders,- 
Holland, Spain, Italy, Germany, Denmark,, 
Norway, and Sweden, ftone, and other ter- 
reftrial fubftances are difpofed in ftrata, precifely 
the fame as they are in England; that thefe 
ftrata are divided by parallel fiflures; that there 
. are enclofed within (tones and other terreftrial 
and compaft fubftances, a great quantity of 
fliells and ether productions of the fea, difpofed 
in the fame manner as in this ifland. I am 
alfo informed that thefe ilrata are found the fame 
in Barbary, Egypt, Guinea, and in other parts 
of Africa; in Arabia, Syria, Perfia, Malabar, 
China, and the reft of the provinces of Ada f 
in Jamaica, Barbadoes, Virginia, New Eng- 
land, Brafil, and other parts of America."* 

This 



* Eflay on the Natural Hitlory of ttc Eartb, page 46 
41, 42, &c. 
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This author does not fay how he learnt, of 
by whom he was told, that the ftrata of Peru 
contained {hells ; yet as in general his obfer- 
vations are exaft, I do not doubt but he way 
well informed ; and am perfuaded, that Qielk 
may be found in die earth of Peru, as well as 
elfewhere. This remark is made from a doubt 
having been formed fome time hence on the 
fubje&, and of which I- (hall hereafter confider.. 

In a trench made at Amfterdam, to the depth 
of 230 feet r the ftrata were found as follows: 

7 feet of vegetable earth, 9 6f turf, 9 of foft 
clay, 8 of fand, 4 of earth, 10 of clay, 4 of 
earth, 10 of fand, then 2 feet clay, 4 of white 
fand, 5 of dry earth, 1 of foft earth, 14 of fand, 

8 of argil, mixed with earth ; 4 of land, mixed 
ivith fhells; then clay 102 feet thick, and at 
Iaft 31 feet of (and, at which depth they ceafed * 
digging # . 

It is very Angular to dig fo deep without 
meeting with water; and this circumftance is 
remarkable in many particulars. 1. It flic ws, . 
that the water of the fea does not communicate 
with the interior part of the earth, by means of* 
of filtration. 2. That fhells are found at the 
depth of 100 feet below the furfece, and that 

confequently 
• • See Vaienii, Geograph. General, page 46. 
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confequently the foil of Holland ha^been raHed 
roo feet by the fediment of the fea. 3 We 
may draw an indu&ion, that this ftrata of thick 
clay of 102 feet, and the bed of fand below it, 
in which they dug to 31 feet, and whofe entire 
thicknefs is unknown, are perhaps not very far 
diftant from the firft ftrata of the original earth* 
fiich as it was before the motion of. the water 
had changed its furface. We have faid in the;, 
firft article* that if we defired to find the ancient 
earth, we fhould dig in the northern countries, 
rather than towards the fouth ; in plains, rather 
than in mountainous regions. The circum- 
ftances ia this inftance, .appear to be nearly fo, 
only| it is to be wifhed they had continued the 
digging to a greater depth, and that the author 
had informed us,, whether there were not fhells 
and, other marine produ&ions, in the laftbed of 
clay, and in that of fand below it. This expe- 
riment confirms what we have already faid ; 
and the more we dig, the greater thieknefs we 
fhall find the ftrata. 

The earth is. compofod of parallel and hori- 
zontal beds, not only in the plains, but hilk 
and mountains are in general compofed after the 
lame manner : it may be faid, that the ftrata ia 
hills and mountains ^are more apparent there 

than 
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than in the plains, becaufe the plains are ge- 
nerally covered with a very confiderable quan- 
tity of fand and earth, which the water has 
brought from the higher grounds, and therefore 
to find the ancient ftrata we muft dig deeper 
in the plains than in the mountains. 

I have often obferved, that when a mountain 
is level at its fummit, the ftrata which cotn- 
pofe it are alfo level ; but if the fummit is not 
placed horizontally, the ftrata inclines alfo in 
the fame dir6£tion. I have heard that in ge- 
neral the beds of quarries inclined a little to 
the eaft, but having myfelf obferved all the 
chains of rocks which offered, I diicovered this 
opinion to be erroneous, and that the ftrata. in- 
clines to the fame fide as the hill, whether it be- 
eaft, weft, north, or foudu When we- dig 
ftone and marble from the quarry we take 
great care to feparate them according to their 
natural pofition, and we cannot even get them 
of a large fize if we cur them in any other 
dire£Hon. Where they are made ufe of for 
good mafonry the workmen are particular in 
placing them as they flood in the quarry, for 
if they were placed in any other dire&ion they 
would fplit, and would not refift the weight 
With which they are loaded. This perfectly 
•* confirms 
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confirms that, ftones are found in parallel. and 
horizontal .ftrata, .which hayq been fuccejfively 
heaped one on the other, and that thefe ftrata 
compofed mafles where reftftance is greater in. 
that dire&ion than in any other. 

Every ftrata, whether horizontal or inclined^ 
has an equal thicknefs . throughout . its whole 
extent. In the quarries about Paris the bed of 
good ftone is not thick, fcarcely more than l8 
pr 20 feet: in thofe of Burgundy the Aoneis 
much thicker. It is the fame with .jnarblej 
thebla^k and white marble have^a thicker bed 
than the coloured; and I Jctiow beds of .very 
bard ftone, whjch the . farmers in Burgundy 
m^ke ufe of to coyer, theif.h.o.uT?s-, thzt are.fiot 
above an inch thick. The different ftrata vary 
much in thicknefs,. but each bed. prefer ves die 
lame thicknefs throughout its extent. The 
thicknefs of ftrata is fo greatly varied, that it is 
found from lefs than a line to.i, 10, 20, 30, or 
10.0 feet thick. The ancient and modem 
quarries, which .are horizontally dug, the. per- 
pendicular and other divifions of mines,, prove 
that there are .extenfive ftrata in all dire&ions, 
f* It is thoroughly proved," fays the hiftorian 
of the academy, "that all ftones have for- 
merly been a fqft parts, and as there are 

^ quarries 
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quarries almoft in every part, the furface of 
the earth has therefore confifted in all thefe 
places of mud and (lime, at Ieaft to certain 
depth. The {hells found in mod quarries 
prove that this mud was an earth diluted by the 
water of the fea, and confequently 'that the 
fea covered all thefe : places j and it could not" 
cover them without alfo covering all that was 
level with or lower than itt and it is plain ' 
that it could not cover every place where there 
were quarries, without covering the whole face 
of the terreftrial globe. We do not here con- 
fider the mountains which the fea muft have 
alfo at one time have covered, fince quarries 
and fhells are often found in them. 

< c The* fea, continues he^ therefore covered ' 
the whole earth, and from thence it proceeds 
that all the beds of ftone ia the plains are hori- 
. zontaTand parallel: fifh muft have alfo been 
the moft ancient inhabitants of the globe, as 
there 'was no fuftenance for either birds or 
terreftrial animals. But how did the fea re- 
tire into thefe vaft bafons which it at prefent 
occupies ? What prefents itfelf the mdft na- 
tural to the mind is, that the earth, at leaft at 
a certain depth, was not entirely folid, but in- 
termixed with Tome great vacuums, whofe 
- vaults 
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vaults were fupported for a time, but at length 
funk in fuddenly: then the waters muft have 
fallen iato thefe vacancies, filled them, and left 
naked a part of the earth's furface, which be- 
came an agreeable abode to terreftrial animals 
and birds. The (hells found in quarries per*- 
feftly agree with this idea, for only the bony 
parts of flfli couli be prefervecl till now. In 
general (hells are heaped up in great abundance 
in certain parts of the fea, where they are im- 
moveable, and form a kind of rock, and could 
not follow the water, which fuddenly forfook 
them: this is the reafon that we find more 
(hells than bones of the fifh, and this even 
proves a fudden fall of the fea into its prefent 
bafons. At the fame time as our fuppofed 
vaults gave way it is very poffible that other 
parts of the globe were raffed by the fame 
caufe, and that mountains were placed on this 
feirrace with quarries already formed; but the 
beds of thefe quarries could not preferve the 
horizontal direction they before had^ unlefs the 
mountains were raifed precifely perpendicular 
to the furface of the earth, which could happen 
but very feldom: fo alfo as we have already 
obferved, in 1705, the beds of (tone in moun- 
tains are always inclined to the horizon, though 
1 ' .parallel * 
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jteTallel with each others for they have not 
changed their pofition with refpeft to each 
other, but only with refye& to die furface of 
die earth*. 

Thefe parallel ftrata, thefe beds of earth 
and ftone, which have been formted by the fedi- 
bient of the fca, often extend to cohfiderablft 
diftances> and we often find in hills, feparated 
by a valley, the fame beds, and the fame mat* 
ters at the feme level. This obfervatioa 
agrees perfe&ly with that of the height of the 
t>ppfcfitfc hills. We mayeafily be affured of 
the truth of thefe fa&s, for in all narrow va?* 
ties, where" rocks are difcovered, we fhall 
find the fanle beds of ftone and marble 
tti b&th fides at the fame height In a country 
Where I frequently reftde, I found a quarrj 
Of nferble which extended more than 12 leagues 
in length, and whofe breadth was very con* 
fideraBle, although I have never been able 
l>recifely to determine it. I have often obferved 
Ithat this bed of marble Is throughout of the 
fame thicknefs, and in hills divided from this 
quarry by a valley of 1 bo feet depth, and a quar* 
ter of a mile in breadth, I found the fame bed 
of marble at the fame height. I am perfuaded 
Vol. i. T it 

• See the Mem. of the Acad. 1716* page *4* 
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it is the lame in every ftone or marble quarry, 
where {hells are found ; but "this obfervation 
does not hold good in quarries of free-ftone* 
In the courfe of this work, we fhall give rea- 
fons fcr this difference, and* defcribe why free- 
ftone is not difperfed like other matters ia 
horizontal beds, and why it is in irregular 
blocks, both in form and pofition. 

We have Hkewife obferved that the ftrata 
are the fame on both fides the ftraits of the fea* 
This obfervafcion, which i6 important, may lead 
us to difcover the lands and iflands which have 
been feparated from die continent; it proves, 
for example, that England has been divided 
from France ; Spain from Africa 5 Sicily from 
Italy, and it is to be wiftied that the fame ob- 
fervation had been made in all the ftraits. I am 
perfuaded that we ftiould find it almoft every 
where true. We do hot know whether the 
fame beds of ftone are found at the fame 
height on both fides the ftraits of Magellan* 
which is the lorigeft, but we fee, by the par- 
ticular maps and exa& charts, that the two high 
coafts which cpnftne it form nearly, like the 
mountains of the earth, correfporjdent angles, 
which alfo proves that the Terra del Fuega, 
muft be regarded as part of the continent of 

America $ 
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America ; it is the fame with ForbHher's ftrait 
andtheiflandof Friefland, whichappear to have 
been divided from the continent of Greenland. 

The Maldivian iflands are only feparated by 
fmall tracts of fea, on each fide of which 
banks and rocks are found* compofed of the 
fiune materials $ all thefe iflands which taken 
together are near 200 miles long, formed 
anciently only one land; they are now divided 
into 13 provinces, called Clutters. Each 
clutter contains a great number of fmall 
Marids, mofr of which areffomctiirtes overflowed, 
and fometimetf dry 5 but what is remarkable, 
thefe thirteen clutters are each furrounded with 
a chain of rocks of the fame ftone, and 
there are only three or four dangerous inlets, 
by which they can be entered. They, are all 
placed one after the other, and it evidently ap- 
pears that thefe iflands were formerly a long . 
mountain capped with rocks*; 

Many authors, as Vefftegan, Twine, Som- 
iter,- and efpecially Campbell, in his defcrip- 
tbh of England in the chapter of Kent, gives 
very ftrong reafons, * to prove that England was 
was formerly joined to* France, and been fepa- 
rated from it by an effort of the fea, ^vhich 
T 2 carried 

•■ See the Voyagw of Francis Piriard, vol. I* page 108. 
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carried away the neck of land that joined thenV 
opened the channel* and left naked a great 
quantity of low and marfliy ground along thp 
fouthern coafts of England. Dr. Wallis* as a 
corroboration of this fuppofmpn (hews the cop* 
formi ty of the ancient Gallic and Britifli tongues, 
and adds many observations which we {hall re? 
late in the following articles. 

If we confider the iorm of larufc, the pofi- 
jation of mountains and the windings of rivers> 
we £hall perceive that generaUy oppofite hills 
are cot only compofed of the fame matters o# 
the fame level but are nearly of an equal height. 
This equality Ihave obferved in my travels an4 
have moftly found them the fame on the twg 
fides, especially in valleys that were not mor$ 
than, a quarter or a third of a league broad, fof 
in vallies which are very broad it is difficult tq 
judge of the height and equality of hiljs, be-? 
caufe by looking over a kvel p|ain of any gre%| 
extent it appears to rife) and hills at a difence 
appear to lowers but this is not the plage t$ 
give a mathematical reafon for this difference 
It is alfo very difficult to ju<Jge, by thq nake£ 
fight, of the middle of a great valley* at lealjr 
jf ihere is no river in it ; whereas in con£ne4 
vallies our fight is lefs egu(vo ;al and our judge- 
mint 
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taint more certain. That part of Burgundy 
comprehended between Auxerre, Dijon, Autum 
and Bar-fur-feine^ a confiderable extent of which 
is called le Baihiagc delaMontagne^ is one of 
thehigheft parts of Fran<56 ; from -one fide of 
mbft of thefe mountains, which are onfy *f the 
fecond clafs, the water flows towards the Ocfean, * 
and on the "other fide- towards the Mediterra- 
nean. This high country is divrded-wkh many. 
final! valliesjHrery confined, *. and almoft aH wa- 
tered with rivfilet&g I have a thoufand times 
obferved the correfpifodence of the angles of 
thefe hills and their equality of height, and I 
am certain that I have every where found the 
feilbnt angles opposite to the returning angles, -> 
and the heights nearly equal on both fides. The 
farther we advance into the* higher country, 
where the points of divifion are, -the higher are- 
the mountains*! but this height 4s always the- 
lame on, both «fidw of the valUes, -andthe bills* 
are raifed or lowered alike. . i have freqtiently- 
made the like ©bfervations in many other parts* 
of France. It is this equality in the height of - 
the hills which forms the plains in the moun- 
tains, and tbeie ,plain* form, lands: higher than- 
others. But high, mountains do not appear fo^ 
eqi#l in height, moft of them terminate, ir* 
T 3 points 
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fkwhtsafld If regular peaks, aad I have £ehV t# 
croffiAg the Alp* and the Apfcnnink mountain^ 
that the angles are' in faft^orrefpondent ; but 
ft is ahnoft iropbn%le tb judge by the- <fjre o£ 
fte equality or inequaKty in the height o£oppo- 
fite mountains becaufe their foaraittf ateietf 
in miib aad clouds. 

The difeiebfr &ata of wfik& tht* earth is 
cofiapofed^ are not di%ofed according to thet* 
fpecific weight, for we oft*n find ftrata of 
h&vy matters placed oivth^fe of lighted T<*; 
be afilired ofithig,- We have^ only to examine; 
die earth On which rocki are planned,- and. wc£ 
(hall find that itit generaHy clay or fandiwhichr 
ii fpeciScatly lighter^ In hills and trtjwrr finatf 
elevation* we eafily dj&oyfer this to fas the 
<*fe; but it ll not f6 with* large ntfMtntaittv 
for not only the fiMnmh if rock bat tfiofo rocks 
afre placed &n others; there- mountafoa are 
placed upon ttynmtam*, and rocks upoivrocfcs,, 
n> fuch a coafiderabJe height, and through fe> 
grgat an extent of country, that we ca^fcareejj*; 
fie certain whether there i& earth at bottom, or? 
of what nature k is, I have feeir cavities made 
in rocks to time hundred feet deep, without* 
being able to form an idea where they ended, for 
thefe rocks Wore fupported by others: nevcrr 

thelefiN 
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Aetefr, itt|)P we hot compare great, with final] i> 
andfince the rooks of littler mountains, whofe 
nafes arc tot be. feen^ttft pit earth lq& heavy; 
aftdfoliAthajafftone, may we not fuppofi* that 
e*rth isalfc thebaic erf high mountains? all that 
thave he*e tfr prove by thefe arguments i$* 
that by: the motion of the wat*tv fr may 
rtaturaUy happen that the more ponderous mat* 
ters accumulated on the lighter; and> that iA 
fbis in fb&is found to-be fia in mo&htlls, it is 
jfrobable th# it happened as^ explained * by ttvf 
Theory; bnt fliould it beob|wfted that I am not ' 
gtoumdedin fiapp^u^.that befoie the forma- 
tim c£ mountain* the heavicft* matters; were : 
n*low the lighter** t anfoer* that L affert 
nothing general ia this, refpecX becaufe tMr- 
eSEoSt may have be«i produced in many, man- 
ner*, whether the rmviefr matters were upper— 
ntoft » undeifiioft^ or placed indifcrkninateljr^ 
To conceive how die fea at firft formed a. 
rfcountainofcday^ and afterwards cap* it with, 
rocksr it is (ufficient to-confide* the iediments* 
may, fuccefiiveiy comet fkm> different parts, . 
and that they might be of different % materials. 1 
tli fym parts the Tea may-;at <&tfk have deposited i 
fediments of clay, -and the waters afterwards 
Bfeought fedknent^>f ftrong, matter, either be- 

caufe* 
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<&ufe they had tranfported all the clay from dte* 
bottom and fides, and then the waves attacked • 
tjie rocks, or poffibly becaufe the;firft fedunent J 
oame froiji one-part, and the fecond from ano- 
ther* . This perfe&ly agrees with obfervation, - 
by .which -we .perceive that beds of dearth, ftone,* 
grave), t fand, &c, follow no rule in* their i 
arraogement? but are placed indifferently onei 
on the other a§ it- were by 'chance* . . 

But this chance muft have fome rules, which* 
can be known only by eftimating the value: 
of probabilities, and the truth of conjectures. 
According to. our hypothetic on the formation . 
of the globe, we have feen that the inter&r part < 
of. the globe tnujb have been a vitrified matter, i 
fimilat to vitrified iand, which is only- th$. frag- - 
ments of glafs, and of which the clays ^tre per-* 
haps thefcoria ; .by this fuppofition,- the xentrei 
qf the earth, and almoft as far as the external* 
circumference, muft be. glafs, or a vitrified 
matter: and above this we fhould find fand,* 
clay, and other > fcoria. - Thus the Earth,- in i 
its firft ftate, was. a nucleus ofvglafs, or- vitri- 
fied matter} either maffive like glafs, or divided* 
like fand, becaufe tha£ depends on the degree; 
of heat it has undergone. Above this, matter « 
yps fand, and daftly clay. The foil of the- 

waters 
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waters and air produced the external crufl* 
which is thicker or thinner according to the 
fituation of the ground, more or lefs coloured, 
according to the different mixtures of mud f 
land, clay, and the decayed pspte pf animal* 
and vegetables, apd more or left fertile, ac- 
cording to the abundance or yaflt of <h<& 
parts. To fhew that this fuppofitioo on the 
formation of fend and clay is not. chimerical 1 
(hall add forae particular remark?. 

I conceive, that the earth in jtp firft ftate 
was a globe, or rather a fpheroid of compa^ 
glafs, covered with a light cruft of pumice 
{lone and other fcoria of the matter in fijfiom 
The motion and agitation of the waters and 
yr (ban reduced this cruft into powder ox; 
fend, which, by uniting afterwards, produce^ 
flints, and owe their hardnefs, colour, or trao* 
fparehcy and variety, to the different degrees o| 
purity of the-&i<l which entered into their popi- 
pqfition. 

Tbefe fands, whQfe conflicting p*rt$ unit* 
fej fir^, a$mik4e, apd b^cproe.very denfe, com- 
J>a&, aij4 ft? more u^nf^etu as the land is mpr^ 
purej on. the cpn$racy> bong expofed a long 
time to the aif, they difunite and exfoliate, de- 
freed w t^i fam of earth, aad^ i| fc probably 

the 
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the different clays are thus produced. Thfs 
duft, fometimes of a brightifh yellow, and 
fometimes like filver, is nothing elfe but a very 
pure fand fomewhat perifhed, and almofl re- 
duced to an elementary ftate. By time, parti- 
cles will be lb far attenuated and divided that 
they will no longer have power to reflect the 
light, and acquire all the properties of clay. 
* This theory is conformable to what every day 
. is feen ; let us immediately wafh land as foori* 
as dug, and the water will ■ be loaded with a 
black ductile and fat earih, which is genuine 
clay. Ih Greets paved with free-ftone the 
dirt is always black and greafy, and when dried 
spears tb'be an earth of the' fame nature as 
clay. Let us wafli the earth taken from a fpot 
where there are neither free-ftone nor flints 
and there will always precipitate a greit qtian^ 
tity of vitrifiable fand. 

But what perfe6Hyr proves that fand and eveir 
flint and glafs exift in clay* is, that. the a£tioit 
of fire, By uniting the parts, reftores ft to its 
original' form* Clay, if heated to the degree 
of calcination, will 'cover itfelf with a very hard . 
enathetj if it is not vitrified internally, it ne-^ 
verthelefc will have acquired a very great hard- 
fiefs fo as to refill the files: it will omit fire 

under 
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under the hammer, aft3 it has all the properties 
of flint; a greater degree of heat caufes it to 
flow, and converts into real glafe. 

Clay and fand are therefore matters jjerfe&Iy 
analogous, and of -the fame clafs^ if clay by 
condenung -may become flint and glafs, why 
may not fand by diffolutioa become day ? 
glafs appears to be true elementary earth, and 
all mixed fubftances difguifed glafs. Metal?, 
minerals, falts, &c. are only verifiable earth ; 
common ftone -and other matters analogous to 
it, and teftacepus, and cruftacdous (hells, &c. 
*e the only fubftances which cannot be vitri- 
fied, and which feem to form a feparate clafs. 
Fire by uniting the divided parts of the firft, 
Forms an homogeneous matter, hard, and tran- 
fparent, without any diminution of weight, and 
to which it is not poffible to caufe any altera- 
tion j thofe on the contrary, in which a greater 
quantity of active and volatile principles enter, 
and which calcine, lofe more than one-third of 
their weight in the fire, and retake the form of 
fimple earth, without any other alteration than 
a difunion of their different parts : thefe bodies 
excepted, which are no gr6at number, and 
whofe combinations produce no great varieties 
in nature, every other fubftance, and particu- 
larly 
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larly tlay, may be converted into glafs, and art 
•£onfequently only de£ompofed glafsi If the 
fire fuddenly caufes thfe form of thefe fubftances 
to change, by vitrifying them, glafs itfelf, whe- 
ther pure of in the form of fend or flint, na- 
turally, but by a flow and infenfible progrefs, 
■Changes into clay. 

Where flint is the predominant ftone, the 
tountry is generally ftrewed with parts ofit^ 
4nd if the place is uncultivated,' and thefe ftones 
liave been long expofed to the air, without 
havirig been ftirfed, their upper fuperficies is 
always White, whereas the oppofite fide, which 
touches the eaith, is very brown, and pre- 
ferves its natural colour. If thefe flints arfc 
broken we (hall perceive that the whitenefs is 
hot only external but penetrates intfcrrtally, and 
there forms a kind of band, not very deep in 
Tome, but which in others .occupies almoft the 
whole flirit. This white part is fomewhat 
grainy, entirely opaque, as foft as free-ftonei 
and adheres to the tongue like the boles* 
"whereas the other part is fmooth, has neither 
thread nor grain, and preferves its natural 
colour, tranfparency and hardnefs. If this 
flint is put into a furnace its white part be- 
comes of a brick colour, and its'lfroWft part 

of 
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of a very fine white. Let us not lay with 
One of our moft celebrated naturalifts, that 
thefe ftones afe imperfeft flints of different 
ages, which have not acquired their perfeftion ; 
for why fhould they be all 4mperfe&? Why 
fhould they be imperfe<& only on the fide ex- 
pofed to the weather i It, on the contrary, 
appears to me more reasonable that they are 
flints changed from their original ftate, gra. 
dually deeompofed, and aflfuming the form and 
property of clay or bole. If this is thought to 
-be only conje&ure, let the hardeft and blackeft 
flint be expofed to the weather, ia lefs than a 
year its furface will change colour ; and if we 
have patience to purfue this experiment, we 
4hall fee it by degrees lofe its hardnefs, traufpa- 
rency and other fpecific characters * and approach 
every day nearer and nearer the nature of clay. 
What happens to flint happens to fand; 
each grain of fand may pofSbly be confidereJ as 
a fmall flint, and each flint as a mafs of ex- 
tremely fine grains of fand* The firft example 
of the decompofition of fand is found in the 
brilliant opaque powder called Mica, in which 
clay and flate are always diffufed. The entirely 
tranfparent flints, the Quartz, produce, by de- 
tompofition, fat and foft talks, fuch as thofe of 
vol x. ' U -Venice 
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Venice aad Ruffia, -which are as du&le and 
vitriable as clay : and it appears to me, that talk 
is a mediate between glafe or tranfparent flint 
aad clay, whereas coarfe and impure flint, by 
decompofmg, pafles to clay without any inteu- 
medium. 

Our factious glafs undergoes the .lame al- 
terations : it decompofes and periihes as k weee 
in the air. At firft it affuroes a variety of co- 
lours, then exfoliates, and by working it, we 
perceive brilliant fcales fell off; but when its 
decompofition is more advanced, it crumbles 
between the. fingers, and is reduced into a vetjr 
white fine talky powder* Art has even imi- 
tated nature in the decompoiitba of glafs ant 
flint. " Eft etiam certa metbodus folius aquae 
communis ope, filices & arenam in Jiquoctm 
vifcofum, eumdemque in fal viride convertendi, 
& hoc in oleum rubicundum, &c. Solium ignis 
k aque ope, fpeciali experimento, durHBmos 
quofque lapides in mucorem refolvo, qui dif- 
tillan fubtilem fpiritum exhibet & oleum nullu$ 
laudibus prcedicabile *." 

Thefe matters more, particularly belong to 
metals, and when we come to them, fhall bo 
fully treated on, therefore we fhall content our* 

(elves 
• See Becher.Phyf. fubter. 
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fcives here with adding, that the different Grata- 
which cover the terreftrial globe, being mate^ 
rials to be confrdered as aftual vitrifications or 
analogous to glafs, and pofleffing its mod eflen- 
#ial qualities ; and as it is evident, that from the 
decompofition of glafs- and flint, which is every 
day made before our eyes, a genuine clay re- 
maim, it is not a precarious fuppofition to 
Advance, that clays and fends have been formed 
&y fcoria, and vitrified drops of the terreftial 
globe, efpecially when we join the proofs a 
prfori) which we have given to evince the eartft 
has been in a ftate of )iquefadion caufed by. 
fire. 



ARTICLE VIII. * ^ ^ - 

#K SHELLS, AND OTHER MARINE. PIODUC* 
TIONS POUND IN TUB- INT&ftlOft. PARTI 
OF THE EARTH. 



T Have often examined queries, *the banks of 

which were filled with fhells ; I have feen, 

entire hills compofed of them, and chains of 

rocks which contained them thro; rhout their 

U 2 whole 
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whole extent. The quantity of thcfe marine 
productions is aftoniihing, and the number in 
many places fo prodigious, that it appears 
fcarcely poffibte that any ihouid now remain in 
the fea ; it is by coniidering this innumerable 
multitude of fliells, that no doubt is left of our 
earth having been a long time under the water 
of the ocean* The quantity found in a foffil, or 
petrified ftate, is beyond conception, and it is 
only from the number of thofe that have been 
discovered that we could poffibly have formed 
an idea of their multiplicity. We mi^ft ima- 
gine, like thofe who reafon on matters they 
never few, that (hells are only found at random, 
dupei fed here and there, or in fmall heaps, as 
oyfter fhdls thrown before our doors i on the 
contrary, they form mountains, are met with in 
flioals of 100 or 200 miles length, nay, they 
may fometimes be traced through whole pro- 
vinces in maffes of 50 or 60 feet thick. It ts 
from tbefe circumftances alone that we can 
reafon on the fubjeft. 

We cannot give a more ftriking example on 
this fubjea than the £bells of Touraine. The 
following is the defcription given of them by 
the hiftorian of Academy *. 

« The 

• Anso 1720* page 5. 
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a The number of figured ftones and foffil 
fhells found in the bovvek of the earth were 
remarked in all ages and nations, but they 
were confidered merely as die fports of nature, 
and even by philofophers thetnfelves, » as the 
productions of chance or accident; they re- 
garded them with a degree of furprife, but 
palled them over with a flight attention, and all 
this phenomena perlihed without any fruit for 
the progrefe of knowledge. A potter in Paris, 
who knew neither Latin nor Greek, towards 
the end of the 16th century, was the firft man 
who dared affirm^in oppofition to the learned, that 
the foffil (hells were real fhells formerly deposited 
by the fea in thofe places Where they were 
found; that animals, and particularly Afh, had 
given to ftones all thefe different figures, &c. 
and he defied the whols-fchool -of Ariftotle - to 
contradict his proofs,'- This- was Bernard 
Palifly, as great a natural genius as nature 
could formx his- fyftem flept near ioo years, 
and even his name was aknoft forgot. At 
length the ideas of Palifly were revived in the 
mind of feveral philofophers; and Science has 
profited by all the fhells and figured ftones' the 
earth furnjfhesus with; perhaps they are at 
U3_ prelent 
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pre&nt become only too common, and the tfdn* 
fcquences drawn from them too inconteftibie. 

a Notwithftanding this, the observations 
prcfenteiby M. Reaumur muft appear wonders 
ful. He dtfeovered a mafi of 130 million* 
680 thonfani Cubical fathom of. fheUs, either 
whole or fragment}, without any mixture of 
Jlone, earth 9 fend, or other extraneous matter* 
hitherto foffil-fbells have never appeared in fuch 
an enormous quantity, nor without mixture; 
It is in Tduraine this prodigious mafe is found, 
more thatt 36 leagues from thefea ; this is per* 
feftly known there, as the farmers of this pro* 
Vince make ufe of thefe fliells which they dig 
trp as manure for their lands, to fertilize their 
plains which otherwife would be absolutely 
fterile. 

a What is dug from the earth* and which 
generally is no more than 8 or 9 feet <teep, is 
ertly finall fragments of ihelts, very diflringuifli- 
abk as fragments* for they retain their original 
channels and hollows, having only loft their 
glofs and colour, as almoft all (hells do which 
we find in die earth. The fmalleft pieces* 
which are only duft, are ftill diftinguiihable 
becaufe they are perfectly of the feme matter 

as 
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is the reft, ' as well as of die whole fheUs which 
are fometimes found. We difcover the fpecies 
as welt in the whole fhells as in the larger 
fragments* Some of thcfe fpecies are knoyrn 
at Poitou, others belong to more remote coafts. 
There are even fragments of madrepores 
coral, and other productions of the fea, all this 
matter in the country is rearmed Failure and is 
found wherever the ground is dug in that pro* 
vince for the fpace of nine leagues fquare* 
The pea&nts do not dig above twenty feet decp^ 
fcecaufe they think k would not repay them for 
their trouble, but they are certainly deeper. 
The calculation of the quantity is however 
taken upon the fuppofitkm of only r8 feet and 
2200 fathoms to the league. This mafs of 
fheUs of courfe exceeds die calculation, and 
. poffibly contains double the quantity. 

« In phyfical points the finalleft circum* 
ftances, which moft people do not think wor- 
thy of remarking, fometimes lead to confer 
quences and afford great lights. M.deRau- 
murobferved, that all thefe fragments of fheUs 
lie horizontally^ and hence he has concluded 
that this infinity of fragments does not proceed 
from the heap being formed ?t one time, or of 
whole (hells, for the uppernk>ft> by their weight, 

would 
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would have crufhed die others,- and of courfc 
their fallings would have given an infinity of 
different positions.- They muft therefore have 
been brought there by the fea, either whole or 
broken? and neceflarily placed horizontal; and 
although- the extreme length of time was of 
itfelf fufficient to • break, and almoft calcine 
the greateft part, it could not change their 
poiition. 

« By this it appears* that they muft have 
been brought gradually, and in fa&, how was 
it poffible that • the fea <could convey at once 
fuch animmenfe quantity of {hells, and at the 
feme time prefer ve a pofiQpn ^perfedly hori- 
zontal? they muft have colle&ed in one fpot> 
and confequently this (pot muft have been the 
bottom of a gulph or bafon. . 

€c All this proves, that although there muft 
remainx>n the earth, manpjveftiges of the uni- 
verfal deluge as recorded in fcripture,. the maft 
of fhells. at Touraine was not produced by that 
deluge; there is perhaps not?fo great a mafi 
ia any part .of the fea ; but even had the deluge 
forced them away, it would, have been with an 
impctuofity and violence.that would not have 
permitted them to retain one uniform pofitioi* 
They muft have been brought and deposited 

gently 
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gently, and flowly, and confequently their ac- 
cumulation required a fpace of time much longer 
than a year. 

The furface of the earth, it is evident) nraft 
have been, before or aftcyr the deluge, very dif- 
ferently difpofed to what it is at prefent, that the 
fea and continent had another arrangement, and 
formerly there was a great gujpb in, the middle 
of Touraine; The changes which are known 
from hiftory, or even ancient fable, are incon- 
fiderable, but they give us room to imagine 
thofe which a longer time might bring about 
M. de Reaumur fuppofes that Touraine was a 
gulph of the fea which communicated with the 
ocean, and that the {hells were carried there by 
a current ; but this is a firaple conjecture laid 
down in room of the real unknown fa&. To 
fpeak with certainty on this matter we (hould 
have geographical maps of all the places where 
(hells have been dug from the earth, to obtain 
which would require almoft an infinity of time 
and obfervation, yet it is poflible that hereafter 
fcience may accomplifh it. 

This quantity of fhells, confiderable as it is, 
will aftonifh us left if we confider the follow- 
ing circumftances \ firft, fhell fifh multiply 
prodigioufly, and are full grown in a very 

flxort 
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each kind proves to us their fertility; We 
have a ffrong example of this increafe hi oyftefa* 
£ mtfs of many fathoms of which are frequent- 
ly raifad in a fingle day. la a very flktft time: 
tfoe tecks to which they are attached are eon** 
fldefably diminiflied, and foroe banks quite ex*- 
hau&ed, nevertheleJs the efnfiiing yew we find* 
them as plentiful as before, nor do they appear 
to be in th© leaft drmnriffied \ indeed I know 
hot whether a natural bed of oyfters was ever 
entirely exhauited. SecondFythe. fubftance of 
fhells b, analogous to ftone \ they are a long- 
time preferved in foft matters, and petrify rea~ 
dily in hard j thefe fhells and marine product 
tions therefore found on the earth, being the 
wrecks of many ages, nreft, of courfe, havd 
tormtd. very eonfideraMe* mafles. 

There are a prodigious quantity of fhells irr 
anarble, lime, ftone, chalk, mar!, &c. we 
find them as before obfervedj inhills and motrn- 
ttuns, and they often make more than one half 
of the bodies which contain them, for the moflf 
part they appear well preferved, others are ia 
fragments, but large enough to diftinguifh to 
What kind of fhells they belong. Here our 
knowledge on this &bje£*,,fr.om obfervatioiv 

find*. 
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finds its limits ; but I fhall go further and at 
$brt that {hells are the intermedium which Nat- 
tare adepts for the formation of mod kind of 
ftones ; that chalks, -maries, and lime-ftone are 
compofed only of fhe powder and pieces qf 
jhells ; tfaktf confequendy the quantities of ih ells 
-deftroyed *re i*£nitely mere -eonfiderable than 
thofe- prefer vecf. 4 Aall here content myfelf 
wilh indicatiftg the point of view in which we 
<o#ght to oocfukr the ftrata of which the globe 
is compofed. The firft ftratuin is compofed of 
the di*ft of (the *ir, the fedjment of the raiq, 
*few, and vegetable or animal parts, reduced 
to particle ; the ftrafii of chajk, marie, lime^ 
ftone, and marble, are compofed of the ruins 
of (hells, and other marine productions, mixed 
with fragments or whole ihells ; but the vitri- 
fiaWe (and,' or clay, are the matters of which 
the internal part of the globe is compofed* 
They were vimfiid when the globe received its 
form) which neceflarily fuppofes that the mat? 
ter was in fufion. The granite, rock, flint, 
lie. owe Jtheir origin to fand and clay, and are 
Jjkewife difpofod by ftrata, but tuffa*, free- 
ftone, and flints, (not in great maiTes) cry- 
stals, metals, pyrites, rooft minerals, fulphurs, 

&c« 

* A.klad of fait gravelly done. 
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-ice. are matters whofe formation is novel, in 
-companion with marbles, calcinable ftones, 
chalk, marie, and all other materials difpofed 
in horizontal ftrata, and which contain (hells 
and other produ&ions of the fea. 

As the denominations I make ufe of may 
appear obfeure or equivocal, it is neceflary to 
explain them. By the term c lay, I mean not 
only the white and yellow, but alfo blue, foft, 
hard, foliated and other clays, which I look on 
as the fcoria of glafs, or as decompofed glafs* 
By the word fand I always undcrftand vitrifi- 
able fand; and not only comprehend under. 
this denomination the fine fand which produces 
free-ftone, and which I look upon as powdered 
glafs, or rather pumice ftohe, but alfo the land 
which proceeds from the free-ftonc defttoyed by 
friction and alfo the larger (and, as fmall gra- 
vel which proceeds from the'granate and rock- 
ftone ; which is fharp, angular, red, and com- 
monly found in the bed of rivers or rivulets 
that derive their waters immediately from the 
higher mountains, or hills, compofed of ftone 
or granate. The river Armanfon conveys a 
great quantity of this fand, it is large and brit- 
tle, and in fa£t is only fragments of rock ftone, 
as calcinable gravel is of free-ftone* Rock- 
Jon* 
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fiont and granate are t>n© and the fame Cub* 
fiance) but I have ufed both denominations be- 
caufe there are many perfons who make two 
different fpecies of them. It is the fame with 
refped to flints and free-ftone in large peices \ 
I look on them as kinds of granate, and I call 
them large JHnts y becaufe they are dilpofed 
like calculable ftone in ftrata, and to diftinguifh 
them from the flints and free-ftone in finall. 
mafles* and the round flints which have no re* 
-gular quarries and whofe beds have a certaia 
extent; thefe are of a modern formation, and. 
have not the fame origin as the flints and free- 
Hone in large lumps, which are dtfpofed in re*- 
gular ftrata. 

I understand by the term Jkte 7 not only 
the blue, which all the world knows, but, 
white, grey, and red flate: thefe bodies are 
generally met with below laminated clay and 
bave every ^appearance of being nothing more 
than clay hardened in this ftrata. Pit coal and 
jet, are matters which alfo belong to cjay and 
are commonly under flate. By the word tuffa T 
I underftand not only the common pumice which 
appears full of holes and as I may fay organized, 
but all the beds of ftone made by the fediment 
of running waters, all the ftala&ites, incruf- 
YOIm U X tations 
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tations, and all kinds of ftone that difolve by 
fire. It is no ways doubtful that thefe mat- 
ters are not modern, and that they every day 
^ro\y. Tuffa is only a mafs of lapidific matter 
ih which we perceive no diftinS ftrata, this 
matter is difpofed generally in fmall hollow 
cylinders, irregularly grouped and formed by 
waters dropt at the foot of mountains, or on 
the flope of hills, which contain beds of marie 
or foft and calcareous earth, thefe cylinders, 
which make one of the fpecific chara&ers of 
this kind of tuffa, is either oblique or vertical 
according to the dire&ion of the dreams of 
tivater which form them. Thefe fort of fpurious 
quarries have no continuation; their extent 
is very confined and proportionate to the height 
of the mountains which furnifh them with the 
matter of their growth.; The tuffa every day 
receiving lapidific juices, thofe fmall cylindrical 
columns between which intervals are left, clofe 
at laft, and the whole becomes one compaft 
body; but never acquires the hardnefs of ftone, 
and is what Agricola terms Marga tofacea 
fillulofa. In this tuffa are generally found im- 
prefljons of leaves of trees and, plants, Jike thofe 
which grow in the environs : terreftrial Shells 

aHb are often met with, but never any of the 

marine 
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marine kind. The tuffa is Certainly therefore a 
Hew matter, which muft be ranked with fta r 
la£ites, ineruftations, &c. all thefe new mat- 
ters are kinds of fpurious ft ones, formed at the 
expence of the reft, but which never arrive at 
true petrification* 

Cryftal, precious ftones, and all thofe which 
Jiave a regular figure, even final! flints formed 
by conoentfical beds, whether found in perpen* 
dicular cavities or rocks, or elfewhere, ar* 
only exudations of large flints, or concrete 
juices of tbe like matters, and are therefore 
fpurious ftones, and real ftalactites of flint or 
rock. 

Shells are never found either in rock, gra* 
nate, or free-ftone, although they are often 
jnet with in vitrifiable (and, from which theft 
matters derive their origin j this feetns to prove 
that land cannot unite to form free-ftone or 
rock but when it is pure, and that if it is 
^aixed with {hells or fubftanceS pf other kinds t 
which are heterogeneous to it, its union is pre- 
vented* I have obferved the little pebbles 
which are often found in. beds of (and, mixed 
with ibeUs, but never found any ihell therein: 
thefe pebbles are real concretions of free-ftone 
jformed m the fand in the {daces Where it is not 
X 2 mixed 
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mixed with heterogeneous matters which op* 
pofe the formation of larger maflis. 

We have before obferved, that at Amfterdatn, 
'which is a very low country, fea fhells were 
found at loofeet below the earth, and at Mar- 
ly-la-Ville, 6 miles from Paris, at 75 feet; 
We likewife meet with die feme at die bottom 
of mines, and in banks of rocks, 'beneath a> 
height of ftone 50s, 100, 2G0> and 1000 feet 
thick, as is apparent in the Alps and Pyrenees, 
where, in the lower beds, fhells and other 
maririe productions are constantly found. But 
to proceed in order, we find fhells on the 
mountains of Spain, France, and England j 
in all the marble quarries of Flanders, in the 
imountaihS of Guelders, in all hills around 
Paris, Burgundy, and Champagne; in on* 
word, in every place where the bafis of the 
foil is not free-it one or tufFa; and in raoft^of 
thefe places there are more fhells than ether 
matters in the fabftance of the ftones. By Jbiik, 
I mean not only Ac wrecks of fhell ftfh, but 
thofe of crufbeeous animals, the bridles of 
fea hedge-hogs, mi all productions of 6» in- 
fefls,. as coral, madrepores, aftrertes, fcc. We 
may eafily be convinced by inipetitan, that in 
moft calcimbfe ftones and maiide, there is fe 
- great 
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-grttt a quantity of thefe marine pittfy&ipnj 
that they appear to furpafc the matter which 
. unites them* 

But let us proceed, we meet with thefe marine 
production? even on die tops of the higheft 
', mountains; for example, on Mount. Certis, iti 
the mountains of Genes, in the Apennines, 
.and in moft of the fkonA and marble quarries in 
Italy; alio in the ftones of the moft ancient 
edifices of the Romans; in the mountains of 
Tirol; in the centre of Italy, on thefummits 
of Mount Paterne, near Bologrte, in the hills 
of Calabria, in many parts of Germany,, and 
Hungary, and generally in all the high parts of 
Europe*. 

In Afia and Africa, travellers have remarked! 
them in feveial parts; for example, on the 
fountains of Caftravan above Barut there is* 
bed of 'white ftone as thin a$ flate, each leaf of 
yfhich contains a great number and diversity of 
fifties j they lie for the moft part very flat, and 
cptnprefled, ai does the foffil fern-plants, but 
they are, notwichftanding, fo well preferved, 
that the fmalleft traces of the fins, fcales, and 
all the parts which diftirfguifh each kind of fifli, 
are perfedly vifible. So likewise we find many 
X 3 fea 

• On this fubje$ fee §UaoD> Ray, Woodward* aad 
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femtffleh, and petrified fibrils bet!*cfctt&Nfc 
*rtd Cairo, mdkmaiHhehtHs and eminences *i 
Barbary; the greateft part ape conformable to 
*he kinds at prefcnt caught in the Red fea*. 
ih Europe, we meet With petrified fifh« ih 
Sweden and Germaisy, and in the quarry of 
Oningen v &c. 

The teng chain <rf mountain*, fty* Bmn^ 
£aety wtttafc extends from 'Portugal tothemoft 
aftem parte of China, die mountains of Afnoa 
3andAmariaa^andth«vaJHesof Europe^ollinclofe 
Aones filled with fbelltfft, and from hence, he 
6tyfc, we may conclude the fatne of all the &kx 
farts of the world unknown to us, 

The iflands in Europe, Aiia, and America^ 
trtiere incnhave^iiad occaiiontodig T whether 
in mountains or plains, .fiicnifli eaoampUe- df 
feffil fhduVwkith evinoethat *ey>bave that in 
common with the bordering continents, 

Here then is fuiScientfa^s to prove, that fat 
fedls, petrified fifh, and other marine productions 
tre to be found in alnioft every place we are <Kf» 
gtofedto&ekthem, 

- « It is certain, fays an Englife author* 
(Tanered Robinfon,) that there have beenfea- 
ibells difperfed on the earth by armies and *e 

inhabitants 

J * Sec Shaw's voyages, Volt II, page 70, aad 41* 
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^habitants bf towns and villages* artf that 
Leubere relates in his voyage to* Siam, thattiie 
: -monkies rf the Cape of Good Hope continually 
amufe themfetves with carrying (bells from the 
fcafhbres tothe tofts of . the mouiHfuni* bet 
that cannot refotoe the queftion* why thefe 
fliells are diverted over all the earth, a^d even 
in the interior parte of motmtains, where they 
«re depofited in beds like thofe in the bottom *tf 
-thefea." 

- On reading an Italian, letter on the changes 
^happened to the terreftrkd globe* printed at 
*P&risin the yttariji^y I was furprifed to find 
thefe fentiments of Loubere exaftly corr#- 
♦fportded. Petrified fKh, according to this 
writer, are only fift rejected from the Roman 
tables, becaufe they were not efteemed whole* 
fomei and with retpe&.to faffiKheH* be 
fays the pilgrims of Syria brought, during 
the times of the' Oufadet, thofe of the 
Levant Sea, into France,, Italy, and other 
Chriftian ftates 5 why has he not added that k 
Was die monkies who transported die {bells to 
Ae tops of thefe mountains, which were never 
ihhabrted by men? this would* no* have-fpoilcrf 
but rendered his explanation ftiU more pro- 
vable. 

Ho* 
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How comes it that enlightened petfom, wto 
pique themfelves on philofophy, have fuCh 
' various ideas on this fubjeft ? But doing fo, we 
(hall .not content ourfelves with having (aid 
-that petrified fhells are found in almoft every 
-part of the earth, which has been dug, ndr 
. with having related the testimonies of authors 
■••erf" natural, hiftory; as it might be fufpeded, 
•that with a view of fome fyftem, they perceived 
fliells where there were none j but quote the 
authority of fome authors, who merely remark- 
ed diem accidentally, and whofe obfervatioris 
.went no farther than recognifing thofe that 
-were whole and in the beft prefer vation. Their 
teftimony will perhaps be of a ftill greater au- 
.thority with people who have it rwjt in their 
•power to be allured of the truth of thefe fafts, 
and who know not the difference between fhelft 
and petrifications. 

. All the world may fee the banks of fhells in 
the hills in the environs of Paris, efpecially in 
ihe quarries of ftone, as at Chauflee, near Seve 
.at Iffy, Paffy, and elfewhere. We find a great 
quantity of lenticular ftones at Villers-Cottei. 
jets; thefe rocks are entirely formed thereof, 
and they are blended without any order with a 
kind of ftony mortar which binds them toge- 
ther. 
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then At Chaumont fo great a quantity of 
petrified fhells are found that the hills appear 
to be compofed of nothing elfe. It is the fame 
at Courtagnon, near Rheims, where there is a 
bank of fhells near four leagues broad, and 
Avhofe length is confiderably more. I mention 
theie places as being famous and ftriking thfc 
eye of every beholder. 

With refpeft to foreign countries', here fol- 
lows the obfervations of fome travellers. 

u In Syria and Pheonicia, the rocks, particu- 
larly in the neighbourhood of Latikea, is a kind 
of chalky fubftance, and it is perhaps from 
thence that the city has taken the name of the 
wfyite promontory. Nakoura, anciently termed 
Scala Tyriorum, or the Tynans Ladder, is 
Jiearly of the fame nature, and we ftill find 
there, by digging, quantities of all forts of 
(hells, corals, and other remains of the de- 
luge W * 

" On mount Sinia, we find only a few foffit 
ihells, and other marks of the deluge, at leaft, if 
We <fo not rank the fbffil Tamarin of the neigh- 
bouring mountains of Siam among this num. 
ber, perhaps the firft matter of which their 

marbl* 

• Sec Shaw*i TriYeli* 
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marble is formed, had a corrofive virtue not" 
|)jroper to preferve them. But at Corondel, 
where the rocks approach nearer our free-ftone, 
I found many (hells, as alfo a very Angular fea 
muflel, of the difcoid kind, but clofer and 
rounder. The ruins of the little village Ain 
le Moufa, and many canals which conduft the 
water thereto, furnifh numbers of foflil fhells. 
The ancient walls of Suez, and what yet re- 
mains of its harbour, have been conftructed of 
the fame materials, which feem to have been 
taken from the fame quarry. Between, as well 
as on all the mountains, eminences and hills 
of Lybia near Egypt, we meet with a great 
quantity of fea weed, as well as vivalvous 
fliells, and of thofe which terminate in a point, 
moft of which are exa&ly conformable to the 
kinds at prefent caught in the Red Sea. v 
. The moving fand in the neighbourhood 
of Ras Sem, in the kingdom of Barca, covers 
many palm trees with petrifications, Ras Sem 
fignifies the head of a fifh, and is what v/e term 
the petrified village, where it is laid, men, wo- 
-'men and chiidren are found, who with their 
cattle, furniture, &c. have been converted into 
ftonej but thefe, fays Shaw, are vain tales and 
fables, as I fyave not only learnt from M, le 

Mairc^ 
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Ivlaire, who at the time he was conful at Tri- 
poly, fent feveral perfons thither to take cog- 
nizance of it, but alfo from very refpeSable 
perfons who had been at thofe places. 

Near the pyramids certain pieces of ftone 
worked by the fculptor . were found by Mr. 
Shaw, and among thefe (tones many rude ones 
of the figure and fize of lentils; fbme even 
refemble barley half-pealed; thefe, he fays, 
were reported to be the ' remains of what the 
workmen ate, but which does not appear pro- 
bable, &c. Thefe lentils and barley are nothing 
but petrified {hells, called by naturalifts lentil - 
ftones. 

According to Miflbn, feveral forts of thefe 

fhell-fifli are found in the environs of Maef- 

tricht, especially towards the village of Zicken, 

or Tichen, and at thelittle mountain called Huns. 

In the environs of S ienna, near Ceraldo, are many 

mountains of fand crammed with divers forts of 

{hells. Montemario, a mile from Rome, is 

entirely filled with them; I have feen them 

in the Alps, France, and elfewhere. Olearius, 

Steno, Cambden, Speed, and a number of 

other authors, as well ancient as modern, relate 

the fame phenomena. 

"The 
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« The ifland of Cerigo> faysThevcnot, wa* 
anciently ealled Porphyris> from the quantity 
of Porphyry which was taken out of it*." 

a Oppofite the village of Inchene* and on 
the e*ftern ihore of the Nile, I found petrififcd 
plants, which grow naturally in a fpace about 
two leagues long, by a very moderate 
breadth ; this is one of the moft lingular pro- 
ductions of nature. Thefe plants refemblethe 
white coral found in the Red feat." 

" There »e petrifications of diverfe kinds, 
on Mount Libanus,and among others flat (tones, 
where the Skeletons of fi(h are found well pre* 
ferved and entire; red chefnuts and fmall 
branches of coral, the fame as grow in the 
Redfea are alfo found on this mountain." 

« On Mount Carmel we find a great quan- 
tity of hollow ftones, which have fomethkig 
of the figure of melons, peaches, and other 
fruits, which are&idto be fo petrified: they are 
commonly fold to pilgrims, not only as mere 
Curiofities, but alfo as remedies againft many 
diforders. The olives which are the lapides 
judahit are to be met with at the druggifts, and 

have 

* Thevefeotj vol. i, page, 25. 

t Voyage of Paul Luc ui, vol. u, page 38% 
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hare always teen looked upon, when diffolved 
In the juice of lemon, as afpecific for the ftooe 
and gravel.*' . 

* " : Mi. la &oQht, a phyfictiro, gave me fome 
of f^efe petrified olive*, which grew in greit 
plenty in liiefonioiimatos, Where! I tot told are 
fo*qd *rtta?r ftoncs, the itffide pf which peife&ly 
re^Me^ i*tura] pants of men and women 
/thefc are Hyfterrfitb^s/* 
. v .* Jn gding,fre«a Stojrhia to Tauris, wherf we 
were c at T«## fry* Xawniavithe heat was 
lb great, aspbUgeji 119 U*tq*it &e common 
road, and go by the mountains, where: there is 
conftantly {hade and refreshing air. In than? 
places we found foow and a quantity of very 
ftne^brrel, 'and en the *op of fomc of tbofe 
mountains we j found fhelis JikeJtljofe upon the 
fea fbores, which was very extraordinary," 
; Here follows what Qlearius lays on die fiib~ 
je^. of purified ftelU* which he remarked in 
PcgrijV and jn the rock* where Ac: fepulihtca 
<wte *iU :*ut near to tfce:viHage of Pynim* 

' : ff /We.were.three in company: that afcended 
10 the .top' of the rock, by the mod: fright&I 
.precipice;*, mutually *ffiffrng/sach <aihcr; ha** 
kfg£»fied jjthe' fummit,\iva.&>und four large 
*89fe x. Y chamber^ 
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chambers, and within many nitehes cut *4n the 
rocks to ferve for beds : hat *vhat -th* -nfoft 
furprifed us was to find in this vault, ©rithfctop 
of the mountain, mufcle flioHs; And/ in fotne 
places they were in fiich great' quantities* *htf* 
the wh<fle rock apjteared to be 'dompdfecltonijt 
of land and (hells. Returnirfg to Peril*, we 
perceived many of thefe fheWymouhtitim along 
the coaft of the Cafpian fea.° 

To thefe I could fubjoin many othcfriauflio- 
jrities. which Liiipprefs, not billing *© ttifc 
thofe who have no need of >fupferabuniartt 
proofs, -and who are convinced by their fight, 
as.I hard been, ofthe«jdft^rtde dfflVeHs^h^re- 
•ver we chufe to feek for thetn* 

In France, vfenot otilyftad th*4bAl$lXJht 
French coaft, but alfo fueh as haver never ^beeft 
feen in thofe feas. . Sdme phtiofpohers affert, 
that the quantity of thefe foreign petrified (hells 
is- much greater than thofe of * bur . climate ; 
but I think this, opinion unfounded; :for, in- 
dependent oof the fheHrfifli which inhibit the 
bottom of the fea, and are feldom brought up 
by the fifhciinen, and which coniequently ihay 
fae looked on as.foreigners, although they exift 
in our ifeas, :j1 .fee, by comparing <the petrir 
fq$u>»s iwith the living anaiagoufc- aitiftal^ 

- ; -i Ate* 



d by Google 



NATURAL HJMTO&Y. *4j 

Atreare.tncare oF thofe of our coafts than of 
Dtifcrs : for example, mofr of the cockles, 
mufcles, oyfters, ear-fliells, limpets, nautili, 
flars>. tubulites, corals, madrepores, &c. found 
in (o many places, are certainly the produc- 
tions of ouir leas, and though a great number 
appear which are foreign or unknown,: 
tfe© cornu ammonis, the lapides judaica, 
$tc* yet I am convinced from repeated obfer- 
vations, that the number of thefe kinds is (mall 
u* comparifian with the fhdls.o£ our own coafts :' 
hcfidet, what compofes the bottom o£ almoft? 
*H our marble andlixne-ftone but madrepores, 
aftrottes, and all thofe other prodii&ons which 
are formed by fea infefls, and formerly called 
marine plants I Shells, however abundant, 
form only a fmall part of thefe prodoftions^ 
many of which originate in our own. feas, and 
particularly in. the Mediterranean. 

The Red fea produces corals, madrepores^ 
and marine plants, in the greateft abundance :? , 
ao part famifhes a greater variety than- the port 
of Tort in calm weather, fo great a quantity 
prefent them&lves, that die bottom of the fea 
|efemble$ a foreft j fome of the branched ma*- 
dfepoffes, are- eight or ten feet high. In the 
Mediterranean fea, *t Marfeilks, near the 
Y % coafts 
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coafts of Italy and Sicily. In moft of tke 
gulplis of the ocean, around iflands, on tenksy 
and. in all temperate climates t where the feaisf 
but of a moderate depth, they are very com- 
mon, 

M. Peyffonel was die &rft who difcovered 
that coral% madreporev&c. .owed their origfr* 
to animals, and. were not plants as had been 
fiippofed. The observation of M-Peyffonel^ 
was a long time doubted; fome naturalifts, at 
Sift, itjoSbd it with a kind of dififaia; *eve#- 
thdefc they have been obliged fince tn-a&J 
knowledge its truth, and the whole world is at 
length fatisficd, that thefe formerly fuppofttt 
marine {Jams are nothing but hives or cells 
fyrweA by iofefis, in which they live as fUhdo 
m their feelU. Thefe bathes were, atfit#^ 
placed m the clafsof minerals, then palled bafr 
that of vegetables, and now remain fixed in that 
qf animals, die genuine operations of which 
they muft ever be conftdered. 

There are (hell -fife which live at the bottjom 
of thefca, and whiph are never call on the 
fliore:. authors call them P<elograr, to diftirt- 
guifli' diem from, the others which they* call 
Litterales.. It i*#o be fuppofed the comu an*? 
monis, and fome other kinds that are only fitted 
j - - in 
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In a petrified ftate, belong to the former, and 
that thej were filled with the ftonyfediment in 
the very places they are found* There might 
*Hb hare; been certain animals, whofe fpeeiea 
areperiflttd, apdof which number thiilhell- 
f^-mlglif |e ranked; The extraordinary foffil 
femes, found in Siberia, Caiuda, Irdand, and 
many other places^ feenv to; confirm, this con«* 
>6*3*re> for no aninaal has hitherto been 4if- 
Coveredtowhopi iiuch hones qould belong $s 
they are fc* the Tnoil fart, of aa enormous 

Thefe lhelfc, aecordif£ to Woodwavdr ar$ 
met with from the top to die' bottom of qua** 
sies, pits, and at the bottom, of th* dtfftfcft 
mines of Hungary. J^nd Mr, Ray^a#i^e$, up* 
theyarefourtf athou£wi$ feet defp^n^ the jocks 
which border the ifle of. CaMa, ; and in Pe,m* 
Voke&ire in England. 

Shells are, not ^y found , in ^petrified ftate 
at great depths, iind at the top*c* thehighd^ 
mtmtifah feftttoe are fometnetwith in their 
natural condition, and which have the gk>fc„ 
cotef* aft* lightnefe df A*-<heils; and to. 
convince oudefrea entirely of &is matter* wc 
hwepfdytp compare thefen with thofe faftftd on* 
ttfojfbom* A O^«WM0aitonwiUiprov^ 
Yj that 
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that thcfe ftffik and pctiiiifcd'fliais are die &m* 
at thofc of. thttfea; thejrare marked with the 
fiune articulations;- and in the gloffopetri, and 
other teeth o£ fiflxcs, which are bmctlmcs 
fikrnd adhering to the jaw-bDiCy the teeth of 
ihe fiflj a*e remarked to bfe finoetfe, ahd write 
fct theextrahitiesy and thatthey have bcenmdi 
tife of when the aoimab were alive* "• 

• Atmoft erety 'Where 01% land we meet with 
ftffiWhelfe, an* of tfiofe of k the fame fcihdi 
fttaegfefafeB, fathers fer£e^ : fomey<*w%, others 
old; &me imperfeft, others extremely perfeft-j 
£^*eff?fc£wife fbmctimesf fee the young ones 
ri^rlgtotfie<>ld. 

* 1&£ ftell-fiflv caHed Ftirptr*, has a long 
ttf«^'^je*treimt? df whfc* fe baay, and » 
ft&rp^ tJkt ' Jt 1 piertss* Ae- fceH$ ^father fflh* 
fcf *&* iiKHteit&dw* rfcfeiftien? fori diem. 
Shells pierced in this rtmnne? ar* frequently 
ftttttt^d^^^W*, Which is ah intentelKfele 
f*odgi*ad> tfcey formerly* enebfat Kvii% flffif^ 
^ndbxiiW ki^thofeqmrtfi Whwe fheVe were <the 
JBtiq^8ra^ , : ' v - i'^ir./- !• ■: .-. --. : . o .. . -. *' 

ofFhr obeliflcfc «« St te^ : U RonfBJ db*' 
cwrdiflg^t^Johno^ i*b»rt* vat* fei* tt> «m* 
f*fti^>)*ttii64f Igyptjf l*ef are -rf re* 

*~di ^ *f -vre 
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Xvc ha\reobfcrved, contains no (hells; but the 
African and Egyptian marble, and the porphyry 
faid to have been cut from die temple of Solo* 
mon, and die palaces of the kings of Egypt* 
and tiffid~at Rome in different buildings, are 
filled with JhcHs* Red Porphyry is compofed 
©f an infinite number of prickles of the (pedes 
of echinus, or fea chefintt; they are placed 
pretty-near each other, and form all the fmaM 
white fpots whifh are in the porphyry. Each 
of thefe white ipots has a black one in its centre, 
which is Ae fe&ion of the longitudinal tube of 
the prickles of the echinus. At Fichin, three 
leagues from Dijon, in Burgundy, J » a red 
ftone perfe&ly fimilar in its composition to 
P°rphyiy> and which differs from it only itf 
. hardneft, not being more fo than marble; it ap-> 
pears almoft formed of the prickles /of the 1 
echini, and its beds are of a very great extents 
Many beautiful pieces of workmanfliip have 
been made of it in this province, and parti^ 
culariy the fteps of the pedeftal- of the equefirian 
itatueof Louis le Grand, at Dijon. 
- This ipeeies of iteneis alfc ; found WMonlM 
btrd, it* Burgundy, where there Is an. extenfive 
quarry; it is not-fo* hard as marble* contains 
Mr? or 1ifae ethuu, dtndflefi of the red matter* 
■5 ' '- Fr«. 
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From ihi? it spears that the ancient porphyif . 
«f Egypt differs ,only from that of Burgundy, 
in the degree of hardnefe, and the number of the 
points, of the echini. . 

: \yith rdpoSt to* wha* die. curious call green 
porphyry, I father fitppofe it to> he a gram te 
than a porphyry; it is not composed of (pot* 
tike the fed porphyry, and its.fubftaqee appeals 
to be (foilar to that of a common grapate. In 
Tiifemy, In tfee ftone <wfch. which die ancient 
yralls o£ VpUtera were, buil^ there are a great 
tyiamityfoC iheils* and, thi^ wall wa» huHt *$o& 
years ggo. Moft marbles, porphyries, and 
6t^erAones of .the moft^ ancient buiWings,, con- 
tain f fhells and. other wrecks of marine pro- 
du&ions, as ( weH as the marble we # prefent 
take from the quarry; therefore it cannot be. 
dc^bteA independent even of the facred tef* 
<miony of holy writ, tjwit before die deluge the. 
e^rt^ was compp&d of the iam^. materials as. ifc 
is at prefeat. a f 

. From all thefe &&& it is plain that petrified* 
(hells are found in Europe^ Ma, Africa, and : 
ij> every place where, the obfervations have been 
made; they are aUb found in America, in thef 
Qi*fik*) ^exampfc in Tucui^ama, in Ten* 
^lagelliiicftj and inf^ agreat^uaot^iathe 
la-Pi'* Antilles 
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1 Arthlkfe, diatdireaiy bddWthc eidrivafaWebnd, 
tteboteilmafwhkAmetf^^ * 

nothing but a competition of Ihells, madrepores,' 
aftroites, and other productions of. the lea. 
Thefe fa&s wouM have made «ie think that 
(hells, and; other petrified marine prbduftions,' 
were' to be fbdnd in the greateft part of the con- 
tinent of America, and efpecially in the moun- 
tains, as "Woodward afierts; but M. Condamine 
who lived feveral yestfs at Peril, has aftiired me 
he: could not di^^^to/^kiith^Oo^ier^ 
although 4d» had ca/efalfy 4bught for them; 
Thfi e^cepiekm Wduld be firtgwlar, and the con- 
fequence* mat might be drawn from it would 
be ftiil more fo ; but I own, that in fpite of 
thetefturtony of tins celebrated naturalift, I am' 
much inclined to Tuppofe, that in diemountafins- 
of Peru, as well aselfcwhexe, there are ftieUs, : 
and other marine petrifications, although mey 
have not .been discovered It is well known,- 
that in matter of teftiflniorties, two pofitive wit- 
nefies, who afet to have feena thing, is iuf- 
ficient to make ;a cbmpleat proof; whereat 
ten thoufcndtegkive witnefles/ai^l whocan 
pnly aflTert not to have feena thing* can only 
rife a flight doubt This reafc% unitfdwitb 
the Arcngth of analogy, induces mt to pwffift in 

thinkinj 
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t^iakutg;^ fc^lkr-wiUi be fo*utfo*i *e mow* 
tan* of Femi« specially if we feared for them 
^njfc rife <rftl>e mqunt^ui^gnd not afc theitamtt* 
The togsiof the bigbeft mountains are gene- 
fedfy <ompofed ctf . cocfc, ;fl**et grfcfctcv an* 
qthe* vitrifejbte fiwWeits, which eoitteiitno flieiisu 
Ail thefc matters were fonfcied out o£ the beds 
of the faodof the fea* whleb coveted* the tops rf 
tfaefe mouAtaihs. When the feaf teft-thcnvt&e r 
fajKl,* and other light bodies* werersacrifed by tftcr 
waters info th$ plain*,. Co. tfeaC the«ct Wmsbned! 
o»ly rocks oath? fops of &e i*tttntein% which 
bad been forqaed under chafe beda of £&&' 
At two, thcee, or four hundred fcthosis b«low> 
the top of thefc mountains* sye often fatu»A 
marble, and other calculable matters* whkh 
arc difpofed in parallel ftrafe and contain (hell* 
and other marine productions;) therefore* i* 
i$ not fiirprifing that M. de la Comlamme did 
jpot find any fhells oa thefc mountains, dpecWlyt 
if he fought for diem in the elevated parts of 
thefc mountains which an compofed of rock, 
fcee-ftone, or vitrifiaHe find; hut had he ex* 
amined the lower parts of die Cordelier*, :ta 
Wtould undoubtedly: haare, found fterta of floae* 
ttaibk* earth, &sc. mixed with fhdli ; for in 
every country where obfervations have hem 

»adci 



Digitized by GoOgle 



NATURAL ttttWORY. ftjf 

Wh maib» fcch beds have ^ftl^ays been met 
with, t ■ -i ..'• 

Bait fuppofe, that in fi&, Aiele are no marine 
proAnSionsUn thfe -mduftiains of Peru, all that 
maybe oohclu^'fitfm -if will no'wa^affeft 
our theory \- and it-might be'poffible, thatthert 
wetfome partt <of me glofee <which never were 
covej^d with water, efpecially of fuch elevation 
ks the- Co&eiieis. But in this cafe* there-might 
be fome curious obfervatkms made on thofcr 
mojinjains, for they would not be compofetl of 
parallel itrata, the materials alio would be very 
different from thofe we are acquainted with; 
thc^ would norhave perpendicular cracks; the 
composition of the rocks and ftones would not 
at lall refemble thofe i£ other countries, and 
WUy, :in thefe mountains we Ihould find the 
ancient tftru&ure of the earth, Rich as it ori- 
ginally was before it was changed' by the motion 
of the waters; weihouidfee the firft ftateof 
the globe, the old matters of which it was 
coimxrfed, .its rform, and -the natural arrange* 
meat of its parts, butthis is too much taexpecl, 
and on too flight foundations ; -and it is more 
conformable to reafon to conclude that foflii- 
fliells^re to befound in tfeofe mountains) as wdl 
iff in every other places 

With 
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WiA re^jft; ta th* ifcufnet Id pfckh {heH* 
are placed in the ft rata of earth or land, Wood* 
mrd&ys, «AUft*ell$ that are /net with in an 
inanity <>f ftrataof earth* andibaflks of rack** 
in the higheft mountains, and in the deepeft 
quarries and mines, in flints, &g. &c, in 
mafles of fiflphur, marcafites, and other me- 
tallic and mineral bodies, are fiUediWith fimtlat 
fubfbtnoes to that which include$ tbem, and 
never any heterogenous matter, ,&C. ., . '*\ J 
' u In the land ftonfes. of, all countries, (the 
fperife \|rpght of the different kinds of ' which 
vary .but very little, being generally with rdpeft 
to wajef as 2 1 or 2 ^ to 1), we find only the 
con^hae* and other ibejls which are mearfyof 
the lame weight, but they are ufuallyl found in 
v6rjf;gfeat'nuni>er% whereas it is.veryjraii<tb 
meet with -oyftepilhellsj/(wliofe fpecific :weight 
is but as a f to i) or fea cockles, (whofc 
weight is but-zas 2 or 2 4 tot) or other !bfti 
of Jigjiter (bells; but on the contrary, in chalk; 
{which is lighter tdian ftone, being to kater but 
a*. 2 j^to Owe find only cockle, ;and othcir kinds 
Df,lighter Ui'ella, pagej*, 33-" ; - : '> •'■' 
. It-muft'be remarked* that- what Woodward 
ftty* in this place, -with; pgfpe&rto 'fpeci-fic grift 
vity, tsuft not be lookfd upon a$^a general 
r' .';'/ nde 
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tul^ for we find lighter and heavier fltdls m 
the fame matters ; for example, flails of cockle** 
of oyfters, of echini, &c. ate fotfnd in the' 
fed* (tones and earth> and even in die royal 
cabinet may be feen a petrified cockle in a 
cor nfeltan, and echini petrified in an agate, &c» 
therefore the fpecific weight of the fliellahas 
not influenced fo much as Woodward foppofes, 
their pofition in the .earth. . The ftafon why 
fuck light fhells are found more abundantly in 
chalk is, that chalk is only die ruinated part 
of ihells, and that thofe of the echini being 
lighter, and thinner than others, wofcid fcavp 
been moft eafdy reduced into powder or chalky 
fo that ftrata of chalk are only met with in the 
places Where formerly a great abundance of 
thefe ligfrt (hells were coUcded, die deftruftioft 
of which formed that chalk, in which we find 
thofe £heHs, which having refilled the fri&ions, 
aife preferved entire, or at leaft in parts large 
enough todifcover their fpoctes. 

But (his fubjeft is treated more fully in our 
difcousfe-on minerals \ we fllaD here content 
ourfelves with feying,. that a modification muft 
be given to Woodward's expreffions : be feema 
to fay, that ihells are found in flints, cornelians, 
in ores, and fulphur, as often, and in as great a 
vol. i. Z number 
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number as in other matters; whereas, >ttie truth 
is,' that they are very rare in al] vitrffiable or 
purely inflammable fubftances ; and on the. con- 
trary, are in prodigious abundance in chalk, 
marie, and marbles, infomuch, that we cannot 
abfolutely pretend to fay, than the lighteftand 
\ eavieft fhells are found in correfpoading ftrata> 
but only that in general they are oftener found 
fo than otherwife. They are all filled with the 
fubftance which furrounds them, whether found 
in horizontal ftrata, or in perpendicular fiffureS) 
becaufe both have been. formed by the waters, 
although at different times and in different 
manners. Thofe found in horizontal ftrata of 
ftone, marble, &c. have been depofited by the 
motion of the waves of the fea, and 'thofe in 
'flints, [cornelians, and' aU matters which are 
in the perpendicular fiffures have 'been pro- 
duced by die particular motion of a fmall quan- 
tity of wa^r, loaded with hpadific or metallic 
fubftances. In both cafes thefe matters were 
deduced into a; filter and impalpable powder* 
which has filled thefhells fo fully and attfblotely 
as not to have left the Ieaft vacuum. 

There is therefore in ftone, marble, &c. a 
.great multitude of (hells which are whole, 
beautiful, and fo little changed, that they nay 

i . be 
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be eafity compared with the fhells preferred in 
cabinets, or found on the fea fhores. 

Woodward in pages 23 and 24, proceeds,. 
* There are, befidesthefe, great multitudes of 
{hells contained in ftoneg, &c. which are entire, 
and abfolutely free from any fuch. mineral mix*-., 
ture ; which may be compared with* tbofe at 
this time feen on our fliores, and which will 
be found not to have any difference, being pre- 
cifely of the fame figure and fize ; of the fame . 
fubftance and texture as the peculiar fnatter 
which compotes them is the. fame, and is dif— . 
pofed and arranged in the fame manner; tbo 
direction of their fibres and fptral lines are die 
fame, the compojition of the fmall lama, formed 
by their fibres, is the fame in the. one as the. 
other?- we fee in. the lame part, veftigia of ten- 
dons, by means of which the animal was fattened 
and joined to its (hell ; we fee the fame tuber* 
dies, ftria and pipes ; in fhort the whole is alike, 
whether within or without the (hell, in its ca- 
vity or on its convexity, in its fubftance or on 
its fuperficies. In other relpe&s thefe foffil 
fhell fifh are fubj&St to the fame common acci- 
dents as thofe of the fea ; for. example, they 
fometimes grow to one another, the leaft are 
adherent: to the large; they have vermicular: 
i Z 2 conduits i 



d by Google 



.^ 
conduits; pearls are found thereby and o&ef 
fimilar matters which have been produced by 
-the animal when it inhabited its feel! ; and 
what b very confiderable, their fpecific gravity 
is exadUy the lame as that of their kind found 
a&ually in the fea 5 in all chymieal experiments 
they anfwer exaflty with fca-fhells j when dif- 
folved they have the fame appearance, finell 
and tafte j in a word, tbei* resemblance is per- 
foftlytxaa. 

I have often observed with aftoniihment, as 
I have already fiid, whole mountains, chains of 
rocks, enormous banks of quarries, £> full of 
iheMs and other wrecks of marine protto&ions, 
that their bulk (urpaSed that of the matter k 
which theywere depofited. 

I have teen cultivated fields fofaB of petrified 
cockles that a man might pick diem up with 
his eyes ihut, others covered with cornu amme- 
nis, and feme with cardites, and the more we 
examine the earth, the more we (hall be con- 
vinced that the number of thefe petrifications is 
infinite, and conclude, that it is impoAfale that 
all the animals which inhabited thefe fiiells ex - 
ifted at onje time. 

I have- made an obfervation, that in afl cottft^ 

tries where w? find a very great number of pe- 

i - - trifled 
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trified fhells in the cultivated lands which are 
whole, well preserved and totally apart) have 
Seen divided by thea&ion of the froft which de- 
firoys the ftone and fuffers the petrified fhells 
Id fobfift a longer time. 

This immenfe quantity of marine foffils (bund 
in lb many places, proves that they could' not- 
have been, traniported thither by die deluge j 
lor if thefe fhells had-been brought on the earth. 
by a dduge, the greateft part would have re- 
mained on die fujrface of die earth, or a leaft 
would not have entered to die depth of ieven 
or eight hundred k*t in die inoft fialici mar- 
ble. 

In ail quarries thefc flfcBs form a fltare of- die 
internal part of the ftone, fctnetimes externally 
covered with ftala&ites, winch i» much left an- 
cient matter than fierce which contains JheQsL 
Another proof this- happened not by a^ deluge 
is, that bones,, horns, daws, fcc* of bud ani- 
mals are found but verj rarely* and not at ali, 
in marble and other hard ftooe,. whereas, if it 
was the effe&of a deluge, where al muft have, 
perifhed, we fhould meet with the raxvuos <& 
land animals as well as thafe of the £a» 

It is a; vain fuppofition to pretend dtt* alt 

the «arth was diffolved at die deluge, nor cm 

Z 3 * wt 
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we give any foundation to fuch. idea, but by 
fuppofing a fecortd miracle, to give the waiter the 
property of a univerfal diflblvent. Befides, 
what annihilates the fuppofition and renders it 
even contradictory is, that if all matters were 
diflblved by that water, yet fhells have not been 
fo y fince we find them entire and well preferred 
in" ill the'mafles which are laid to have been 

m 

diflblved; this evidently proves that there never 
was fuch'diflblution, and that the arrangement, 
of' the' parallel ftrata was not made in arrroftanty 
but by fucceflive fediments : for it is evident to 
all who wHl^ take the trouble of obferying, that 
die arrangement of all the materials which com- 
pofe the glo^e, is the work of {he waters. The 
4ue*ftt6n therefore is only whether this arrange- . 
ment was niadfe at onc£, or in a length of time,, 
xiow ke have* {hewn it* could not be done all at 
once, becaufe the materials have not kept the 
order of fpecific weight, arid there has not been 
a* general diflblutiofi i therefore this arrangement 
rhuft ttfve* beep produfceH t)jr fediments depofitecf 
Jri nWe'mWotoime'J atty Other revolution, mo- 
tjcM, 1 '$&Si&i yt&M have produced a very dif- 
ferent* arrarigemeftt, * ijeftflesj 1 particular revo- 
lutions or accidental caufes could not have pro- 
(fccefta fimilar efl£& brrthe whole gibbe. ' 
** - '■. • - *•-'■■-" •' ? *— Let 
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Let us fee what the hiftorian of the ^cademyv. 
fays on this fubjeft, anno 1718, p. 3. « The, 
numerous remains of extenfive inundations, and. 
the manner in which we rnuft conceive moun- 
tains to have. been, formed, fufEciently proves, 
that great revolutions have happened ta the (iir— 
fece of the earth. As far as we have been able, 
to penetrate we find little elfe but ruins, wrecks,, 
and vaft bodies, heaped up together and incor- 
porated into., one maJs without the fmalleft ap- 
pearance of order or defiga. If there is fome, 
kind of. regular ^organisation hv die terreftrial- 
glbbeit is, deeper than we have been able to ex- 
amine, . and all our refearches muft terminate in 
digging among the ruins of the external coat*, 
but which will ftill find fufficient employment 
focour philofophers. , 

« M. de Juffieu found in, the environs of Sfc. 
Chaumont a great quantity of flaty or foliated 
(tones, . every foliage of which was marked, 
with the impreflion of a branch, a leaf, or the, 
fragnient.of a leaf, of fome plant;, the repre- 
fentations of. leaves were exa&ly extended as if, 
they had been carefully fpread on the ftone by 
the hand^ this proves they had been brought 
H thither by the water which always keepsJeayet 
ikthatftate; they were, in different fituations* 
j fometimes 
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ftmetimes two or three together, ft may eafilybe 
(bppofed tfiat a leaf depofited By water upon (aft 
mud and afterwards covered with another layer 
of mud imprints on the upper the image of one 
of its two Surfaces and on the under the image 
of the other, and on Being hardened and 'petri- 
fie^wouW appear to Bave tafen different im- 
preffions ; but, however natural this fiippdf- 
tion maybe, die fad is not fo, for the two la- 
mina* df ftone bw impreffions of the fame fide 
•f the leaf, die one in alto, tfie other in bas re- 
lief It was Sf- dfe Juffieu who made thefc ob- 
fervations on die figured ftbnes of St Chau- 
mont ; to him we (hall leave the explication ancT 
pafc to obje&s which are more general and in- 
terening. 

"All the impreffions on the ftones of St 
Chanmontare of foreign phms 5 they are not 
tb \p found in any parr of F ranee, but only in 
the Faft Eidies*or the hot donates of America ;. 
they are for the moft part capillary plants, ge-? 
nerally of die fpecies of fern* whofe hard and' 
eompaft coat render them more able to imprint 
and preferve themfdvos. Some leaves of In- 
dian plants imprinted on the ftones of Germany 
appeared aftonifhing to ML Let&nitx, but here 
we find Ac feme vwnderfut affair infinitely mul- 
tiplied 
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tiplicd These even fecw$ in this refpoflt to bk 
an unaccountable deftination of nature, for in 
all the {tones of St. Chaumont notafingle plant 
of the country has been found 

^ It is certain, by the number of foffil-ihells 
ill the quarfiep and mountains, that this country, 
as well as many others, muft have formerly been 
covered with die fea. But how has the Ame- 
rican or Indian fea reached thkher ? To explain 
this, and many other wonderful phenomena, it 
may be fuppofed with much probability, that 
die fea originally covered the whole terreftrial 
glob?; but tjiis JSyspofitiott will JttPt bold good 
becaufe, how were terreftrial plants to exift i 
it evidently therefore muft have been great 
inundations which have conveyed the plants of 
one country into the others. 

tt M. de Juflteu* thinks, that 'as the bed of 
the fea is continually riling in confequence of 
the mud and fand which the rivers incefiandy 
convey th&e'; the ffta, attirft confiped between 
natural <lykefc, fttfHioufifee^ diem and was dif- 
perftd war the land, and that the xtykes were 
themfeke* undermined by the wastes and orov 
thfdwn therein. In die eailieft dale of the for* 
qaation of the earth, when no one thing had 
taken.* regular form, prodigious and fuddente- 

voiutioni 
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volutions might (heft have, been taadeof whicK 
We no longer have examples, becaufethe lyhole 
is now infiich-a permanent ffate that the changes* 
muft be inconfiderable and by degreer. 

Byfbme of thefe great revolutions-the Baft and 
Weft Indian feas may have been driven to Eu- 
rope and carried with them foreign plants float- 
ing on its waters, which they tore up in their 
toad and deposited gently in places where the ; 
water was but {hallow and would fi>on evapo- 
rate. •.-.;..'.. 



1RTICLEIX. 

■ l . • * l ' ' ' 

QX THE HrEQUALLXLE* jO» THE Stt&PACE. 



^TpHE inequalities which are on the furftce of 
T the earth, and which might be regarded 
at an imperfe&ionto its figpre* are neeeflaryito 
pieferve vegetation and life oa the terreftral 
globe. To be gflured of this, it is only re- 
qutfite to conceive what the earth would be* 
if it was even and regular. Inftead of agree-; 

able; 
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tiblc.hills, from whence pure ftreams of waters 
flow, to fupport the verdure of the earth ;' in* 
ftead of thofe rich and flourtfhi^g meadows* 
where ^plants and animals agreeab}y find iub- 
ftftence ; a difinal fea would cover die whole 
globe, and the earth deprived of all its valuable 
qualities, would only remain an obfcure and. for* 
Taken planet, at bcft only deflincd lor the abode 
of fUhes. . 

But independent of moral confideratidns, 
which fddom form a proof in philofophy, there 
is a phyfical neceffity why the earth muft be 
irregular on its forfece, for, fuppofing it was 
perfe&ly regular in its origin, the motion of 
the waters, j the, fubterraneous foes, the wifld, 
and other external Caufes, would in courfe of 
time have neceflariiy produced irregularities 
limilar to thofe now feen. 

The greateft inequalities next to the eleva- 
tions of mountains, are % thfc depths of the oce&n; 
this depth is very different. even at greafc dis- 
tances from : land ; it ; is fatd there . are parts 
above a league deefcv but thoie are few, and 
the moft general depths are .from 60 to 150 
fathoms. The gulphs bordering -on the coafts. 
are much lefs deep, and the (traits are generally 
the moftlhallow. .; *. ' 

To 
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To found thtf depths of the fia a, jwece of 
lead: iff 30 or 40lh* is made uft of faftttaed tin 
* final* cord) this is a good method for com* 
mo* depths* but is not to be depended upon 
when the depth is confidence*, becatife, the 
cord being fpedifically lighter than the water, 
after it has defended to a certain degree, the 
weight of die lead and that of the cord is no 
more than a like volume of water ; then the 
lead defcends nolonger, but moves in an oblique 
line, and floats at the lame depth; to found 
great depths therefore, an iron chain is fequi* 
fite> or fome fubftance heavier than water. It 
itfvfcfy probable that for want of confidertog 
this circumftanee, navigators tell i*? that the 
fca in many places has no bottom* 
^ In general, the profundities mopen feas fei- 
creafe or diminifh in a( pretty untfoitet ibanner, 
and commonly the farther from fhore the great- 
er the depth* yet this is not without exception* 
there *te plate* in the' midft of the fea where 
ftioals are founds as at Abrblhps in' the Atlantic^ 
and others where die re are bahksof a vetyxon- 
fideralde extent v as are daily experienced by the 
navigators to thcr Eaft Indies* 

So likewife along ftore the {depth* are very 
unequal) nercrtheleft wemay.by itdeflrnas* 

certain 
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pertain rule, that the depth there is always pro* 
porttonate to the height of that fhore. It is the 
feme in great rivers, where the high fhores 
always announce a great depth. 

It is more eafy to meafure the heights of 
mountains, whether by means of pra&ical geo- 
metry, or by the barometer. This inftrument 
gives the height of a mountain very exa&lyi 
efpecially in a country where its variation is not 
' confiderable, as at Peru and under the other 
parts of the equator. By one or other of theft 
methods the height of mpft eminences have beea 
meafured; for example, it has been found that 
the higheft mountains of Switzerland are about 
1600 fathoms higher than Canigau, which is 
one of the moft elevated of the Pyrenees ; thofc 
mountains appear to be the higheft in Europe, 
ilnce a great quantity of rivers flow from them, 
which carry their water into very remote and 
different feas, as the Po, which flows into the 
Adriatic, the Rhine which lofes itfelf in the 
fands in Holland, the Rhone which falls into 
the Mediterranean, and the Danube which goes 
to the Black Sea. Thefe four rivers, whofe 
mouths are fo remote from each other, all de- 
jive a part of their waters from Mount Saintt 
Godar d and the neighbouring mountains, which 
yql. u Aa proves 
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proves that this place is the higheft in all £u« 
rope. The higheft mountains in Afiaare Mount 
Taurus, Mount Imaus, Caucafus, and die 
mountains of Japan ; all which are loftier than 
thofe of Europe ; the mountains in Africa, as 
the great Atlas, and the mountains of the moon, 
are at leaft as high as thofe in Afia, and the 
higheft of all are in South America, particularly 
thofe of Peru, which are more than 3000 fa- 
thoms above the level of the fea. In general the 
mountains between the tropics are loftier thaa 
thofe of the temperate zones, and thefe more than 
the frigid zones, fo that the nearer we approach 
the equator the greater are the inequalities of the 
earth. Thefe inequalities, although very con- 
siderable with refpeft to us, arc fcarcely any 
thing when confidered with refpeft to the whole 
globe. Three thoufand fathom difference to 
3000 leagues diametei*, is but one fathom to a 
league, or one foot to 2200 feet, which on a 
globe of 2 i feet diameter, does not make the 
j 6th part of a French line. Thus the earth 
which appears to us crofled and interfered by 
the enormous height of mountains, and by a 
frightful depth of fea, is neverthelefs, relative 
to its fize but (lightly furrowed with irregulari- 
ties, fo very trifling, that they can caufe no 

difference 
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Affetence to the general figure of the globe* 
In continents the mountains are continued 
and form chains. In iflands, they are more 
interrupted, and generally raifed above the fea, 
in form of a cone or pyramid, and are called 
peaks. The peak of Teneriffe, in the ifland 
of Fer, is one of the higheft mountains on 
the earth ; it is near a league and a half per- 
pendicular above the level of the fea ; die peak 
€»( St. George, in one of the Azores, and the 
peak of Adam, in the ifland of Ceylon, are alio 
very lofty. Thefe peaks are compofed of 
rocks, heaped one upon the other, and they, 
vomit t from their fummits fire, cinders, bitu- 
men, minerals, and ftones. There are iflands 
which are only tops of mountains, as of St.^ 
Helena, Afcenfion, moft of the Azores, and 
Canaries. We muft remark, that in moft of 
the iflands, promontories, and other projecting 
lands in the fea, the middle is always the 
higheft; and they are generally feparated by 
chains of mountains, which divide them in 
their greateft length, as (Granfbain) the 
Grampian mountains in Scotland, which ex- 
tend from eaft to weft, and divide Great Bri- 
tain into two parts. It is the fame with the 
jflands of Sumatra, Lucca, Borneo, Celebes, 
A a 2 Cuba, 
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Cuba, St. Domingo, and thepeninfulaof Jfta* 
laya, &c. and alio Italy, which is traverfed 
through its whole length by the Apenine 
mountains. 

Mountains, as we find, differ greatly in 
height -, the hills are lo weft, after them come 
the mountains of a moderate height, which 
are followed by a third rank ftill higher, which* 
like the preceding, are generally loaded with} 
trees and plants, but which furnifh no fprings 
except at their bottoms. In the higheft moun* 
tains we find only fend, ftones, flints, and 
rocks, whofc fummks often rife above th# 
clouds. Exactly at the foot of Aefe rocks 
Aere are fmall' (paces, plains* hollows, and 
kinds of rallies, where the rain, {how, and 
ice remain, and form ponds, moraftes, and 
iprings, from whence rivers derive their origin* 
* The form of mountains is alfo very different; 
fome form chains whofe height is nearly equal 
in a long extent of foil, others are divided 
fcy deep vaHies 5 fome are regular, and others 
*s irregular as poffiMe; and fomctimes in the 
middle of a valley or plain, we find a little 
mountain. There are alio two forts of pliins, 
Aeone in the low lands, the others in moun- 
tains. The firft are generally divided bf feme 
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large river : the others, though of a very con- 
fiderable extent, are dry, and at fartheft have 
only a finall rivulet. Thefe plains on moun- 
tains are often veryJiigh, and difficult of accefs ; 
they form countries above other countries, as 
in Auvergne, Savoy, and many other high 
places : the foil is firm, and produces much 
grafs, and odoriferous plants, which render 
thefe plains the befl pafture in the world. 

The fummits of high mountains are com- 
pofed of rocks of different heights, which re- 
iemble from a diftance the waves of the fea. 
It is not on this obfervation alone we can rely 
that the mountains have been formed by the 
waves, I only relate it becaufe it accords with 
the reft : but that which evidently proves that 
the fea once covered and formed mountains, 
are the ihells and other marine produ&ions 
found throughout in fuch great quantities, 
that it is not poffible for them to have beea 
transported by the fea into fuch remote con- 
tinents, and depofited to fuch confiderable 
depths ; to this may be added, the horizontal 
and parallel ftrata every where met with, and 
which can only have b«en formed by the waters. 
The compofition even of tfte i hajrdeft matters ; 
as ft one and marble, prove they had been re- 
A a 3 duced 
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duced into fine powder before their formation 
and precipitated to the bottom of the water in 
form of afediment: it is alfo proved by the 
exaftnefs with which foffil-fhelts are moulded 
in thofe matters in which they are found ; die 
infide of thefe (hells are abfolutely filled with 
the fame matters as that in which they are en- 
closed ; die correfponding angles of mountains 
and hills, which no other caufe than the cur- 
f rents of the fea could have been able to form \ 
the equality in the height of oppofite hills, and 
beds of different matters, formed at the fame 
levels, andinfhort, the diretSKon of mountains, 
whofe chains extend in length in the fame dU 
re£Kon as the waves of the fea extend, incon- 
teftibly demonftrate the fe£t. 

With refpeft to the depths on the (urfece of 
the earth, the greateft, without contradiction, 
are the depths of the fea* but as they do not 
prefent themfelves to our fight,, and as we can 
only judge of diem by the plumb line* we 
fttall only fpeak of thofe which appear on 
dry land, fueh as the deep vallies between 
mountains, the precipices between rocks, the 
abyffes perceived from the tops of mountains, 
as the abyfs of Mount Ararat, the precipices 
of the Alps, the vallies of the Pyrennees, &c. 

Tbefe 
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Thefe depths are a natural confequence of the 
elevation of mountains; they receive the water?, 
and the earth which flow from the mountains, 
and the foil is generally very fertile, and are 
fully inhabited. 

The precipices which are between rocks, 
are frequently formed by the finking of one fide, 
the bafe of which fometimes gives way more on 
one fide than the other by the aftion of the 
air and froft Which fplits and divides them ; 
or by the impetuous violence of torrents* But 
thefe abyftes, or vaft and enormous precipices* 
found at the fummits of mountains, and to the 
bottom of which it is not poffible fometimes to 
ctefcend, although they are above a mile or 
half a mile round have been formed by the 
fife. Thefe were formerly the funnels of vol- 
canos, and all the matter which is there defi- 
cient has been eje&ed by the a£tion and ex- 
plofion of thefe fires-, which are fince extin- 
guifhed through a defeft of combuftible mat* 
ten The abyfs of mount Ararat, of which 
M. Tournefort gives a defcription m his 
voyage to the Levant, is furrounded with black 
and burnt rocks; as one day the abyffei'of 
Etna, Vefuviusj and other volcanos will be, 

when 

-w 
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when they have confumed all the combufiibk 
matters they include. 

. In Plots' Natural Hiftory of Staffordfhire, 
in England, a kind of gulph is fpoken of which 
has been founded to the depth of 2600 perpen- 
dicular feet without meeting with any water, 
or die bottom being found, as the rope was 
not of fufficient length to reach, it. 

Greateft cavities and deepeft mines are ge- 
nerally in mountains, and they never defcend to 
a level with the plains, therefore, by thefe ca- 
vities we are only acquainted with the infide of 
a mountain, and not with the internal part of 
tiie globe itfelf. 

Befides, thefe depths are not very consider- 
able. Ray aflerts that the deepeft mines are 
not above Jialf a mile deep. The mine of Cot- 
teberg which in the time of Agricola pafled for 
the deepeft of all known mines was only 2500 
feet perpendicular. It is evident there are holes 
in certain places, as that in Stafford/hire, or 
Pools Hole in Derbyfhire, die depth of which 
is perhaps greater j but all this is nothing in 
comparison with the thicknefs of the globe. 

If the Kings of Egypt, inftead of having 
•rented pyramids, and raifed fuch fumptuous 

monument* 
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toonuments of their riches and vanity, had been 
at the fame expence to found the earth, and. 
make a deep excavation to the depth of a league 
they perhaps might have found fubftances" which 
would have amply recompenfed the trouble, la- 
bour, and expence, or at leafVwe*fhould hive 
received information on the matters of which 
the internal part of the globe is compofed, which 
might have been Very ufeful, and which we at 
prefent have not. 

But let us return to the mountains ; the high* 
JtR are in the fouthern countries, and the near- 
er we approach the equator the more inequa- 
lities we find on the furface of the globe. This 
is eafy to prove by a fhort enumeration of thfc 
mountains and iflands. . 

In America, the cham of the Oordefrers* 
<he higheft mountains of the earth, is exa£Hy 
under the equator, and extends on the two fidea 
fer beyond the tropic cirles. 
'• In Africa, the higheft mountains of the Moon* 
and Monomotapa, the great and the Iktie Adas> 
are under the equator, or not far from it: 
- In Afia, mount Caucafus, the chain of which 
extends under different name? as far as the 
mountains of China, is nearer the equator 
ihan die pofes* * 
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In Europe, the Pyrennees, the Alps, anJ 
mountains of Greece, which are only the fame 
chain, are ftill lefs diftant from the equator 
than the poles. 

Now thefe mountains which we have enu- 
merated, are all higher, more confiderable and 

extended in length and breadth than the moun- 
tains of die northern countries. 

With refpect to their dire&ion the Alps form 
a chain which crofles the whole continent from 
Spain to China. Thefe mountains bggin at 
the fea coaft of Galicia, reach to the Pyrennees* 
crofs France by Vivares, and Auvergne, pafs 
through Italy and extend into Germany, be- 
yond Dalmatia as far as Macedonia; from 
thence they join with the mountains of Armenia, 
Caucafus, Taurus, Imaus, and extend as far 
as the Tartarian fea* So likewife mount At* 
las traverfes the whole continent of Africa, 
from weft to eaft, from the kingdom of 
Fez to the Straits of the Red* Sea; and the 
Mountains of the Moon have the fame direc- 
tion. 

But in America, the dire&ion is quite con- 
trary, and the chains of the Cordeliers and 
other mountains extend from fouth to north 
more than from eaft to weft. 

* What 
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What we have now faid on the great emi«* 
nences of the earth, may alfo be obferved on 
the greateft depths of the fea. The vaft and 
higheft feas are nearer the equator than the 
poles ; and there refults from this obfervatton 
that the greateft inequalities of the globe is in 
the fouthern climate. Thefe irregularities on 
the furface of the earth, are the caufe of an 
infinity of extraordinary effe&s : for example, 
between the Indus and the Ganges, there is a 
large peninfula, which is divided through its 
middle by a chain of high mountains called 
the Gate, and which extends from north to 
fouth, from the extremities of mount Caucafus 
to Cape Comorin ; on one is the coaft of Ma- 
labar, and the other Coromandel ; on the fide 
of Malabar, between this chain of mountains 
and the fea, the fummer feafon lafts from Sep- 
tember to April, during which the fky is ferene 
and dry; on the other fide, the Coromandel, 
the above period is their winter, and it rains 
everyday plentifully; ami from the month of 
April to the month of September, is their fum- 
mer, whereas it is winter in Malabar; info- 
much, that in many places, which are fcarcely 
20 miles diftant, we may, by croffing the moun- 
tain, change feafbns. It is faid That tfie fame 

' thing 
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thing takes place at Razalgpt in Arabia, and at 
Jamaica, which is divided through its middle 
by a chain of mountains, whofe direction is 
from eaft to weft, and that the plantations to 
the fouth of thefe mountains feel the fummer 
heat, at the time thofe to the north endure thq 
rigor of winter. 

Peru, which is fituated under the line and 
extend* about a thoufand leagues to the fouth, 
|s divided into three long and narrow parts, 
thefe the natives call Lanos, Sierras, and An- 
des, v The Lanos, which comprehends the 
plains, extends along the coaft of the South 
Sea : the Sierras are hills with feme vallie* 
and the Andes are the famous Cordeliers* 
(he higheft mountains that are known* The 
Lanos is about ten leagues in breadths in many 
places the Sierras are twenty leagues byroad, an4 
die Andes in fome places more and in feme lefc* 
Xhe breadth is from eaft. to wefti and the length 
from north to fouth* This part of the world is 
tararkable for the following particulars : firft, 
In the Lanos the wind almoft eonftantly blow; 
from the fouth-weft,; which is contrary to wha* 
happens in the torrid zone: fecondly, It never 
rains nor thunder* »*he Lanos, although ther? 
is plenty of dew; iMurdfy, Itaknoft continually 

wins 
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taffis in the Andes : fourthly, In the Sierras, 
between the Lanos and the Andes, it rains from 
September to April. 

It was for a long time fupppfed, that the 
chains of the high mountains run from weft to 
eaft, till the contrary was found in America. 
But no perfon before M. Bourguet difco* 
vered the furprifing regularity of the ftru&ure 
of thofe great mattes : he found, (after having 
crofted the Alps 30 times in 14 different parts 
of it, twice over the Apennine mountains, 
and made divers tours in the environs of thefe 
mountains, and of mount Jura,) that all 
mountains are formed nearly after the manner 
of works of a fortification. When the body 
of the mountain runs from eaft to weft, it 
forms prominences, which face the north and 
fouth ; this wonderful regularity is to ftriking 
in vallies, that we feem to walk in a very regu-' 
Jar covered way f if> for example, we travel in 
a valley from north to fouth, we perceive that 
the mountain on the right forms projections 
which front the eaft, and thofe of the moun- 
tain on the left front the weft, fo that the fail- 
Jant angles of one fide reciprocally anfwer the 
returning angles of the dthetf, which area!way$ 
alternatively oppofed * to them. The angle' 
tfpL. 1* B b whicji 
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which mountains form in great vallies are left 
acute, becaufe the direction is lefs fteep, and 
they are farther diftant from each other. In 
plains they are not fo perceptible except by the 
banks of rivers, which are generally in the mid-* 
die of diem, and whofe natural windings an- 
fwer the moft advanced angles or ftriking pro- 
jections of the mountains. It is aftonifhing fo vi- 
sible a thing was fo long unobferved, for when 
in a valley the inclination of one of the moun- 
tains which border it is lefe fteep than that of 
the other, the river takes its courfe much nearer 
the fteepeft mountain, and does not flow 
through its middle. 

To thefe obfervations we may join other par- 
ticular ones which confirin them 5 for exam* 
pie, the mountains of Switzerland are much 
more fteep, and their direction much greater on 
the fouth fide than on the north, and on the 
weft fide than on the caft. This may be per- 
ceived in the mountains of Gemmi, Brifa, and 
almoft every other mountain in this country. 
The higheft are thofe which fcparate Vallefia 
•and the Grifons from Savoy, Piedmont and Ti- 
rol. Thefe countries are only a continuation 
*tf thefe mountains,- the chain of which extends 
to the Mediterranean and continue* even pretty 

ftr 
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fir under ^hc fta. The Pyrennees are alfo dnly 
a continuation of that vaft mountain which 
begins in upper Valefia, and whofe branches 
extend very far to the weft and fouth, preferr- 
ing throughout the fame great height, whereas 
on die fide of the north and of the eaft thefe 
mountains grow lower by <Iegree9 till they be* 
come plains j as we fee by the large trad which 
the Rhine and Danube* water before they reach 
their mouths, whereas the Rhone defcends with 
rapidity towards the foutb into the. Mediterra- 
nean. The fame obfervation is found to hold 
good in the mountains of England and Norway ; 
but the part of the world where this is mod 
evidently feen is at Peru and Chili ; the Cor- 
deliers are cut vcty fliarply ;on the weftern fide, 
the length of die pacific ocean, whereas on the 
pattern fide they lower by degrees into large 
•plains watered by the greateft rivers of the 
world *. 

M. Bourguet, to whom we owe this great 
difcovery of the correspondence of the angles 
of mountains, terms it a The hey of the Theory 
of the Earth ;'* neverthelefs it appears to me, 
that if he had conceived all the importance of 
it, he would more fuccefefuDy have madeufeof 
Bb2. % 

* See Phil. Traof. Abr. vol. VI, partii. p. Jfg. 
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it by conne&ing it with fuitaHe fa£h, mi 
would have given a more probable theory of the 
earth ; whereas in his treattfe he prefents only 
the ikeleton of an hypothetical fyftem, moil of 
the conclufions of which are falfe or precarious. 
The Theory we have given, turns on four prin- 
cipal jfafts, which cannot be doubted, after the 
proofs have been examined on which they are 
founded. The firft is, that the earth is every 
where, and to conquerable depths, compofed of 
parallel ftrata, and matters which have formerly 
been in a ftate of foftnefs : the fecond, that the 
fed has for ages covered the earth jvhich we now 
inhabit ; die third, that the tides and other mo- 
tions of the waters produce inequalities at the 
bottom of the fea ; and the fourth, that the 
.mountains have taken their form and the corre* 
fpondent direction from the currents of the fea» 
After having read the proofs which the fol- 
lowing articles contain, it may be determined, 
whether I was wrong to aflert that thefe cir- 
cumftances folidly eftablifbed alfo afcertains 
the truth of the theory of the earth. What I have 
faid on the formation of mountains has no need 
of a more ample explanation ; but as it might 
be objected that I do not affign a reafyn for 
.the formation of the peaks or points of moun- 
tains, 
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tuns, xio more than for fome other particular 
circumftances, feall add the observations and 
re^e9kms which I have made on this fubjeA. 

l have endeavoured to form a clear and ge- 
neral idea rf the manner ip which the different 
matters {hat cempofe the earth are arranged, 
and it appear* to me, they may be reduced 
. into two general claffes : the firft includes all 
the matters we find placed in ftrata or beds 
horizontally or regularly 4 inclined j and dye 
{ecoftdaKiipreheixla all matters formed in mat- 
fes, or in veins, either perpendicular or irregu- 
larly inclined. ' In the firft clafs are included 
fends, days, granate, flints, fr$e~ftone, coals, 
. ilates, marles # chalks, calculable {Jones, marbles, 
J*c. In the fecond I rank metals, mineral*, 
$ryftal«* precious ftoi&s and imail flints ; thelje 
two claffes generally comprehend all the known 
materials of the earth. The firft owe their 
origin to the fediments carried away and de- 
.poiited by jche iea, and fhouldbe diftinguiflied 
into thofe which being affayed in th.e fire, cal- 
ciae and are reduced into Ijme, and thofe which 
fide and are convertible into glafs. The ma- 
terials of the fecond cjafe are all vitrifiable, ex- 
cepting thofe which the fire entirely confumes 
by inflammation. # 

Bb3 In 
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In die firft clafs we diftdnguifh two kinds ef 

fands, the one, which is more abundant than 

any other matter of the globe, is vitrffiable, or 

• rather is only fragments of a&uat ghfi; the 

■ other whofe quantity is much left is cakinable» 

. and muft be looked upon as die powder of 

ftone, and which differs only from gravel by 

the fize of the grains. The verifiable find is, 

in general, depofited in beds, but* are- often 

interrupted by maffes of free-ftone, granate,and 

Hint; and fometimes thefe matters areaUbin 

-banks of great extend 

By examining thefe vitrifiable matters, we 
'find only a few fea fhells there, and thofe not 
placed in beds, butdifperfed about as if thrown 
there by chance. For example, I have never 
feen them in free-ftone* that ftone which is 
very plenty in certain places, is only composed 
of fandy parts, which are re-united, and are only 
met with in Cindy foils ; and the 'quarries of it 
are generally in peaked hills and in divided 
eminences. We may work thefe quarries in 
all directions, and if they are in large beds, they 
are much farther from each other than in quar- 
ries of calculable ftone or marble. Blocks of 
free-ftone may be cut of all dimenfions and in 
att directions, although it is difficult to work* 

'it 
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' it neveithdds has but a degree of hatdnefi fuf- 
ficient to refift powerful ftrokes without fJJit- 

- ting : for friction' eafily reduces it into (and, 
excepting certain black pieces found therein, 
and which are fo very hard, that the beft files 
cannot touch them. Rock is vitriiiable as free- 
ftone, and of the fame nature, only it is harder 
and the parts more conneded. This alio con- 
tains many hard pieces, as may eafily be re- 

-tharked on the fummits of high mountains, 

- which cuts and tears the fhoes of travellers. 
This rbcky ftone, which is found at the top of 
high mountains, and which I look upon as a 

. kind of gtanate, contains a great. quantity of 
talkyleaves and is fo hard as not to be worked 

. but by an infinite deal of labour. 

I have narrowly examined thefe fharp pieces 
which are found in free-ftone and rock, and 
have difcovered it to be a metallic matter melt- 
ed and calcined by a very violent fire, and which 

' perft£Uy refanbles certain fubftances thrown 
out by the volcanoes of which I law a great 

' quantity when I Was in Italy, where the people 
called them Schiarri. They are very heavy 

' black mafles, on which neither fire, water, nor 
the file^ can make any imprcffion* and the mat- 
ter 
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ter of which is different from that of die Lav* ; 
for this is a kind of glaft, whereas tbq other ap- 
pears to be more metallic than vitreous. The 
iharp pieces in free-ftone and^jiick, refemble 
greatly this firft matter, winch feems ftili to 

* prove that all thefe matters have been formerly 
liquified by fire* 

We fometimes fee on the upper parts of 
-mountains, a*, prodigious quantity <rf blocks of 
< 4b mixed rode; ". their pofitton is fo irregular 
. that they appear to have been thrown there by 
'. chwfce, and it might be thought they had 
fallen f^om fotne hdghbouriug height, if tie 
plates frti^re they are &aind atme not raifid 

* above the 4>ther parts. But tkeir vifrifiatte 
nature, and their angular and' iquare 'figures, 
like thafe of free-ftonc, difcavsrs them' lb be 
of one common origin.:. Thus ia the. ghat 
beds of verifiable fand v blocks of fiee-Aoafe, 

raaad rock are formed, ^vhofeiigureandilfcaadon 
i do nek csa&ly follow the horizontal: pofition of 
tfce&ftrata, ' The rain tag, by degree^ car- 
ried away from &e futhmk of the $&> and 

* mountains die fipd which at iirft covered tbefli, 
■ and .then began to furrow and cut thofe hHls 
-into the £«*» wfcich . are ' found ietween 

the* 
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the nucleus in free-ftone, as die hills of Fon- 
tainbleau are interfered. Each hilly point an- 
swers to a nucleus in a quarry of free-ftone, 
and each interval has been excavated andloofen- 
ed by the rain, which has caufed the land, they at 
firft contained, to flow into the vallies; fo like wife 
the higheft mountains, whofe fummits are com- 
pofed of rocks, and terminated by thefe angular 
blocks of granate, have formerly been covered 
with verifiable fand, and the rain having car- 
ried away the fand which covered them, they 
remained on the top of the mountains in the . 
pofition they were formed. . Thefe blocks 
generally prefent points ; they increafe in fize 
in proportion as they defcend; one block often 
• reds upon another, the fecond upon a third, 
and fo on, leaving irregular intervals between 
them : and as in time the rain wafhed away all 
.the fand which covered thefe different parts on 
the top of the high mountains, they would re- 
main naked, forming larger or lefler points; 
and this is the origin of the peaks or horns of 
mountains* 

For fuppofing, as it is eafy to prove by the 
marine productions we find there, that the chain 
of the Alps was formerly covered by the fea, 
and that above this chain there was a great 

thicknefs 
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thkkntft oF vitrifiable fancf, which rendered the 
whole mountains a flat and level country* In 
this depth of fand, there would neceflarily be 
formed granate, free-ftone, flint, and all mat* 
ters whkh take their origin and figure in fend, 
nearly in a fimilar manner to that of the chrit 
talH&tion of felts. Thefe blocks once formed 
would fupport their original pofaions, after the 
rains and torrents had carried away the fand 
Whkh furrounded them, and being left bare 
formed all thofe peaks or pointed eminences 
We fee in fo many places. This is alfo the 
origin of thofe high and detached rocks found 
in China and other countries, as in Ireland, 
where they are called the Devil's ftones, and 
whofe formation, as well as that of the peaks 
of mountains, bad hitherto appeared fo-difficult 
to explain ; neverthelefs the explanation which 
I have given is (b natural, that it dire&ly pre*- 
fents itfelf to die mind of thofe who examinfe 
thefe .obje&s, and I muft here quote what 
Father ^Tatre fays, "From Yanehu-in-yei*, 
we came to Hoytcheou, and on the road Diet 
with.fomething particular, rocks of an extra- 
fcntenary height, of the fhape of a large fquarfe 
tower, and fituate in the midftof vaft plains* 
it is not known how they came there* nor-ea* 

I ac- 
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I account for it, unlefs by fuppofing they were 
formerly mountains, from which the rain having 
wafhed away the earth that furrounded them> 
has thus left the rocks entirely bare. What 
ftrengthens this conjecture is, that we (aw fome 
which towards the bafe are ftill covered with 
earth to a confiderable height." 

The fummit of the higheft mountains is com- 

pofed of rocks, of granate, free-ftone, and - 

other hard and vitrifiable matters, and this 

often as deep as two or three hundred fathoms $ 

below which we often meet with quarries of 

marble or hard ftone filled with foifil-Jhells* 

and whofe matter is calcinable ; as may be r(N- 

marked at Great Chartreufe, in Dauphiny, and 

on Mount Cenis, where the ftone and marHe 

which contain {hells, are fome hundred fathoms 

below the fummits, points and peaks of high 

mountains; although thefe ft ones are more 

than a thoufand fathom above the level; of the 

fea. Thus mountains, whereon we fee points 

or peaks, are generally vitrifiable rack* and 

thofe whofe fummits are ffofj moftly contain 

marble and hard ftones filled with marine pro> 

du&ions. It is die fame with refpe&*o hills, 

for thofe containing granate, or free-ftone, are 

moftly interfe&ed with points, eminences, 

cavitief, 
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cavaties, depths and fmall intermediate valleys 
on the contrary, thofe which are compofed of 
calcinable ftone are nearly equal in height, and 
are only interrupted by greater and more regu- 
lar vallies, whofe angles are correfpondent; 
and they are crowned with rocks whofe pofition 
is regular and level. 

Whatever difference may appear at firft be- 
tween thefe two fpecies of mountains, their 
forms proceed from the fame caufe, as we have 
already obferved ; only it may be remarked, 
that the calcinable ftones have not undergone 
any alteration nor change fince the formation 
of the horizontal ftrata 5 whereas thofe of vi- 
trifiable fand, have been changed and interrupted 
by the pofterior production of rocks and angu- 
lar blocks formed within this fand. Thefe two 
kind of mountains have cracks which are almoft 
always perpendicular in thofe of calcinable 
ftones ; but thofe of granate and free ftone ap- 
pear to be a little more irregular in their direc- 
tion. It is in thefe cracks metals, minerals, 
cryftals, fulphurs, and all matters of the fe« 
cond clafs are found, and it is below thefe cracks 
that the water colle&s to penetrate the .earth and 
form thofe veins of water which are every 

where found below, the furface. . 4 

ARTICLE 
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ARTICLE X* 



OF MVIR*; 



"1X7 E have before laid, that generally (peak- 

ing, the greateft- mountains are in iflands 

an4 in the projections in the fea. That in 

the old continent the greateft chains of moun- 

rt*tfi9 dre directed from weft to eaft, ajid that 
thefe whkh indioe towards the north or fouth 
are only branches of thefe principal chains ; we 
fllall iikfcwife. find that the greftteft rivers are 

-dirked as the greatoft mountains, and that 

, the* are but few wWoh follow the courfe of the 

. branches of thofe mountain* To be affinred of 
this, we have only tolook on a common globe, 

,an4ti-aee the oid <;ootiaent from Spainto China, 
Weftajl find )»y b%pnt^g at ^>ain,; that- the 
Vigo, J)OMro, Tagog, and Quadi^na run from 

?efrft to wdft> and the JBljrcHfi;oi>i weft to ,ea$> 
and that there is ttot one refn*rifcabteriyer whofe 

-courfc is djrfefWifrojnr.foiithto north or from 
north to fouth, although S^iji^.^^kely^fuf- 
yoi, I. C c rounded 
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rounded by the feaonthe weft fide, and almoft 
fo on the north. This observation on die direc- 
tion of rivers in Spain, not only proves that Ac 
mountains in this country are dire£ted from weft 
to eaft, but alfo diat the fouthern lands, which 
borders on the ftraits, are higher than the coafts 
of Portugal ; and on the northern coaft, that 
the mountains of Galicia, the Afturias, &c. 
are only a continuation of the Pyrennees, arid 
that it is this elevation of the country, as well 
north as fouth, which does not permit the rivers 
to run into the fea that way. 

It will alfo be feen, by looking on the map 
of France, that there is only the Rhone which 
runs from north to fouth, and nearly half its 
courfe, from the mountains to Lyons, is dire&ed 
from die eaft towards the weft ; but' that on the 
contrary all the other great rivers, as the Loir, 
the Charente, the Garonne and even die Seine, 
have a direction from eaft to weft. 

It will be likewife perceived, that in Ger- 
many there is only die Rhine, which like the 
Rhone, fhapes the greateft part of its courfe 
from fouth to north, but that the others, as the 
Danube, the Drave, and all the great rivers 
which fall into them flow from the weft to eaft 
into the Black Sea, 

It 
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; tt will be perceived that this Black Sea, which 
fliould rather be confidered as a great lake, has 
almoft three times more extent frbm eaft to weft 
than from (bath 'to north, and confequently its 
direction is fimilar to the rivers in general. It 
is the fame with the Mediterranean, whofe 
length from eaft to weft is about fix times 
greater than from north to fouth. 

- The Cafpian fea* according to the chart 
drawn by the order of Crar Peter I. has more 
extent from the fouth to the north than from 
eaft to weft; whereas in the ancient charts it 
appears almoft round, or rather more broad 
frooa eaft to weft than from fbuth to north; 
but if we confider the lake Aral as a part 
of the Cafpian fea, from which it is fepa- 
rated only by plains of land, we fhall find the 
length is from the weftern coaft of the Caf- 
pian fea as far as the greateft border of Lake 
Aral. 

• So likewife the Euphrates, the Perfian 
gulph, and almoft all the rivers in China run 
from weft to eaft j all the rivers in Africa be- 
yond Barbary flow from eaft to weft, or from 
weft to eaft, and there are only the rivers of 
Barbary and the Nile, which flow from fouth 
to north. There are, in fadt, great rivers in 

■- 'Cc2 Afia 
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Afia which partfy rim from north to lbiiA r **r 
the Wolga, the Don, &c but by taking the 
whole length of their eourfe,: we find that they 
only turn from the fouth to rorrmto die Black. 
and Cafpian (&$* which aresonty irfaad lakes* 

It may therefore, in general, be fiud/thatin. 
Europe, Afo, and Africa, the rivers, and otter 
Mediterranean. waters, extend more from eaft 
*o weft than .from north to fouth* which pro- 
ceeds from the chains of mountains bring for* 
the moft part fo directed, and that the whole* 
continent of Europe and Afia is broader » thb? 
4i«ciiott.than the other; for there are twet: 
modes of confidering the direftrottjof raoon-i 
. tabs. * In a long arid narrow ccmtkienfc like; 
South America, in which tijert is only one prin*o 
cipal chain of mountains which ftretches from 
fouth tojiorth, the rivrfr not bring confined by 
any parallel range, aeceflarily runs perpendicu- 
lar to the courfe of the mountains, that is from 
eaft to waft, or front weft to e&ft 5 in &dt> it is 
in this direction allthe rivers of America flow*' 
In the old as well as the new continent math 
of the waters have their greateft extent fr*m 
weft to eaft, and moft of the rivers flow in (hie 
direction j but yet this fimllar direction is pro- 
duced by different caufes; for inftance thofe in, 
. . the 
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the old continent flow from eaft to weft, becaufe 
they are bounded, by mountains whofe dire&ion 
is from weft to eaft ; whereas, thole in Ame- 
rica preferve the fame courfe from there being 
only one chain of mountains that extends 
from north to foutlv 

In general, rivers run through the centre of 
vallies, or gather the loweft ground betwixt 
two oppofite hills or mountains » if the two 
hills have nearly an equal inclination the rivor 
will be nearly in the mi<|di$ of the intermediate 
valley, Jet the valley* be hro?d or narrow. On 
the contrary, if one of the hills has a. more 
fteep inclination .thsw the other, the river will 
not be in the middle of the valley, but much* 
nearer the hill w^ofe inclination i.s greateft, and 
that too in proportion' to the fuperiority of its 
declivity: in this cafe* the ldweft ground is 
not in the middle of the valley, but inclines to- 
wards the higheft hill and which the river muft 
neceflarily occupy. In all places where there 
is any considerable difference in the height of 
die mountains, the rivers flow at the foot of 
the fteepeft hills, and follow them throughout 
all their directions, never quitting their courfe 
while they maintain the fuperiority of height/ 
In the length .of time,, however, the fteej>cft. 
"Ccs hill* 
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hills are diminHhadbythe xmn a&ng upon* 
them wi th a -grater degree of farce propor- 
tionate to their height, and coitf^ucnttywry 
assay die faro* and gravel ill mere eonfidenabte 
quantifies, and wkk greater violence ; the 
river is then cdnftrained to dunge its bed, 
andfoekthe Wefrpart of the vaUey; to this 
may be added, that a* all rivers everiW at' 
times, tfeey traflfyevtand deleft mud and &nd 
in different $hces, *nd thftit finds oftert actti- 
mulate»kl their owt* beds, and taufe aiwdlof 
the<waitfv w&ioh dutages the dire&km of its 
com*, h is v^ common- to meetfn rallies' 
with a great number of oH cteumefe of the 
river, portktrtarly if k is* febjeA to frequent m- 
ltadations and awh off mack fend and 
mad' •,.--.. 

: In plains; and large vaHfcs where there ar* 
great rive**, *be Ms are generally th* loweft 
part of tha valley, battheferfoceof Ae water 
is very often higher than the ground a$aeef& 
For example, when* river begins to oferffewv 
the plain wiliprefently -be inundated to a oo**- 
fiderabk breadth, 2nd it will be ofc&rvfcd that 
the borders of the river will be covered the lafr; 
vrhich proves that they are higher than the reft' 
of the ground, and, that, irom^the .Jbanks to-a~ 

certain 
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certain part erf Ae pWn} there is an infenfibkr 
inclination, & that the forfifM of 4he water im& 
be higher than Ac plain when the river if faH, 
This elevation on the banks of ' riw* proaadr 
from the depofitof the mud aad&nd at the 
time of imind«lwns> The writer k commonly 
very muddy in the great fweHings of rivet*? 
when it begin* to overflows it rims very gen tl y 
over the hanks, andbydepofiriftgthe mud and 
land purifies itfctf as it advances into theptti** 
Jo that ail the foil which the curmttarf the 
river.dots not. carry along i$ depofited^a that 
hanks, which raifcs them by degrees nbove tbfc 
Kit of the plain. ■ - > 

^ Rivers are always broadeft at their mouths? 
in proportion as , we advance in die country* 
andareniore remote from the fta, Jthnr breadth 
dimintthes; but what i* more rctoaripAdc^ ha 
the inland parts they flow in a dire&lme, and 
in proportion as fltey approach their mouth* 
die windings of their caoffe increafcsj Ihafflc 
bem informed by M, Fabry, a fenfiW* traveller,; 
who went feveral- timea by landinto the weftem 
part of North America, that traveller* and 
even the favages are feldoro deceived o« the* 
dtftance they are from the fca if they follow *ef 
tai*of^J«g4iwrerf when tfc^dire&ofc of 

J thf 
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the river is ftrait for 15- or 20 leagues, they 
know themfchres to be at a grestt'diftanee from' 
thecoaft; but on the contrary, if the river 
winds and often changes its dire&or^ they 
are certain of "not being fer from die fea* Mr 
Fabry -himfelf verified : thir remark m Ms tra*» 
vels over that unknown and sdmoft uninhabited 
country. - In large rivets thewis a confrfcfaWe 
eddy akmg die banks, which is fo much the 
more conftderable as Act river is left remote 
fromthe'fea, which may alfo - ferve as a gvid* 
to judge whether we {are at a great or flKfrt 
diftance from the mouth * ' and as the winding* 
of rivers increafe in prorx>rt*on as they approach 
the'fca, it-is notfufprifing that fcune of them 
(hould give -way to the water, and be«ocie»m« 
fcn why great rivers generally divide into many 
arnipbe&rerisbcy gain the 6a, ... > 

. The motion' of the waters in rivers* is qattet 
different -from that ftippofed by authors who 
attempt to give mathematical theories on .this 
inbjed; - die fntface of a river in motion is not 
level when taken- from one bank to the other, 
but according: to circumftanees the current in 
the middle is considerably higher or lower than 
the water dofc to the banks; when a rivet 
fwells by a fisdden melting of ihow, or when* 
1 ^ ~ by 
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by fome.othex caufe it£ njpidtfy i$ agt&eatejl, & 
the direftipn.of tfaeriy^ i§ ftr^ the sni&Ufe 
of the\g#eifc ^he*?,, $he ,«uiy#it is, rifes anci 
the river forms $. convoy curve, or a very (en- 
fil?le elevation.. , This., elevation is fo|»etigaes> 
vejyqopfidjerabl*, JVJ. Hijgeaij, an able engineer 
<rf^^bi«cw;e % me^uredAe river AviefCjifc 
a^d foi#4 the .middle wa£. three fipet bighejr. 
than sear the bank, This,: in fa#, muft hap- 
pen evjery time the water has ^ very g*eat ifc-% 
pwfey* , the vei^city t witH Whifih it is caoiedi 
cbpwtfhing, tfee a&ion cf its weight in the. 
middle rf the, ■ctiraeflt, ib that it has ,j*>t timet 
t© ii^t^akvjBliivijh ihsUlW ihotrd andthexe* 
fo*e rpowiias.Mgfw^ O&ft* other hspd» new; the, 
mouih^.it c^^ h0pp^s,Aat t^ewato-which^ 
i* naear the .Uwiks ifrii^er thmtba^oC the/ 
iniddle, although tbecM**ciifc be ^er^fojiipick 
Thtsjiappens wherever thea#k>n of the tides, 
is felt in a river, whijefr i« $*e*ti,Qfies .ofte* 
fenhbly emends as far ,&bone or twahundradi 
leagues frera the .-teas it: is jatfo.a well known* 
£t& that the cturcnt of a aver prefervos its 
motion ii% the fe*j» a confidorshle diftance«; 
theise i* ia ibis, safe therefor, two contmjfi 
iaottons in -a river> the middle, which: forms; 
tb& currant,, precipitates itfeU" towards thtiea* 

and 
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aad. die aMoa of the tide forms a counter-ca^ 
rent, which caufes die water near thfebankstbaf-' 
cend, while that in the middle defcends, and as 
then all the water muft be carried down by the 
current in the middle, dot of the banks conti- 
nually defcends thereto, and defcends fb much 
the more as it is higher, and countera£fced with 
more force by the tide. 

There are two kinds of ebbings in riVeVs ; 
the faft .above mentioned, is a ftrong power 
occafioned by the tide, which not only oppofes 
the natural motion of the river but even forces 
a contrary and oppofite current. The other 
arifes from an inadive cauie, fuch as a projec- 
tion of landman ifland, Sec. This does not com* 
monly occafton a veryienfible counter-currert^ 
yet it is fufficient to impede die progrefe of 
boats and crafty arid neceflarily produces what 
is. called a <fead water, which does ttbt flow like 
$e r*ft of the river but whirl about in faefr* 
manner that when boats are drawn the/em 
they, require great ftrength to get them Otffc 
Thefe dead waters are very perceptible at die 
arches *f bridges in rapid rivers, Tbevtfocicy 
of the wtttftF> increases in proportion a* Ae *Ba- 
taeter of the channel through which itrpaifes 
dkniai&ss, .thriinpeUiiig.fime being the An** 

the 
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the velocity, of a riveiv therefore, eaerarfes at 
tbe paffoge of a abridge, in an invade propor- 
tion of the breadth of the arches to the whole 
breadth .of the river $ . the napidfey being 
very considerable in coming through the arch 
it forces the water againft the banks, from 
whence; it is reflefied with fuch violence as 
to form dangerous eddies and whirlpools. ■ In 
going through the bridge St. Efprit, the men 
are forced to be careful not to lofethe ftream, 
f vpn rfter they are paft the bridge^ for if they 
. iufFer the bout to go either to the right or left 
it msgM be drove againft the fhore, or forced 
into the whirling waters, which might be at- 
tended with great danger. When this eddy is 
very, confidearable it forms a kind of fmall 
gulph, the middle of which appears hollow 
and to fornva ldnd/of cylindrical cavity, around 
which the water whirls with rapidity : this ap- 
pearance of a cylindrical cavity is produced by the 
<eotr«fogftl fofice which caufes the water toen- 
deevour*o remove itfcif from the centre of the 
whirlpool When a great fweil of water happens 
thewatemiftft know it by a particular motion; 
they. then fey the water at the bottom Hows 
quicker than common : this, augmentation -of 
rapMtty at the 4»*cm> according mifafW *t- 
■j ways 
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wa^amunncesafisUen rife *f the water. Thb 
./motion Ad weight of die upper water, cooiftra- 
Atcfctes &ie motbui to than; far in certain re- 
fpdds we nutft crtnfider a river as a pillar of 
water contained in a tube, and ^hr whole chan- 
nel as a very long canal where every motion 
muft be communicated from one end to the 
rother. Now^ independent of the motion of 
;*he upper waters, their weight alone might 
f «mtfe the rapidity of the river to incteafe, and 
pechaps tnpve it at bottom;: for it is known, 
thht by putting many boats at one time into 
;*he Water, at that infbmt we encrcaft the rapi- 
.4ky of the tutder part of die river, as well as 
tetari that of die upper, 

TKto rfcpidity of running waters does not 
<«adtttty, nor even nearly, foBow the proportion 
wf die declivity of their channel* One #hrer 
• whofc inclination is uniform and double that of 
anothfeTjOught, according to appearance, to How 
-only^as rapid again, but, in &&, it flows much 
t&Qcr. Its rapidity, inflead of being doubted 
is ^bnethttes triple, quadruple, ;Brc.. Thisra- 
;jMfityr:depe&ds oquch more v* the qnaatity of 
watfcrraad the weight of the upper waters than 
#i» the dedfrfty. When wt -art defirous 10 
4rttow *»bid of * river, ttwiwd n^eqqdiy 

d&ribute 



Digitized by GoOgle 



NATTO AL HTCVOlt Y $01 

4HfitfbU!fc 4b* koRattictfi' tkroagtoof its whole 
ferigfts 4r fe*dfer*1» give a greater rapidity, as 
r* ts mojfe erfftly effected by making the defcent 
Jnuch greatetffe&he begintag, than at the mouth 
Where k may aflmoft b* infenftble^ as we fee it 
In natural riv&rs, and yet they preferve a rapk 
4ity fo rtiuth the greater as the river is fuller 
of water j in great rkefe, w)fe*e As- ground ii 
level, the water does not ceafe flowing, and 
<etenrapidfyv not <**y with its original velocity^ 
butaffo widt tkead<fetion ofthftt^vWch it hai 
acquired "byHheaQSon 6ni weight of die upper 
ivaters. To render thisfeft more conceivable^ 
let us fiipfK* the Sefcae between the Pom-rfeuf 
And Font-royal to be: ptftfeflfly level^ and tea 
ibet deep ttewghoor: -let us then fuppofe, that 
dfe bed «& the river below Ponbroyal and above 
Pont-neuf were left entaely dry, die water 
vrouleUinftandy run up. and- down the channel 
and COfitmnetD.do.icxuntil it hadxscovered aa 
equilibrium; for the, weight Of the waler would 
Jeeep. it in motidti, nor* would k ceafe flowing 
urttH itk ptatiole* beea«£ eqpally^ftsf&d and 
have- fiuik taia perfefik leveL *Th* w*Jght of 
water therefore greatly doritfibutes-to its* vd©-* 
city, and this is the reafon'that ihe g*eateft*ra* 
pldity of the current is neither at the' furface 
vol. r. D d nor 
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nor at the bottom of the water, but nearly in 
the middle of its depth, being prefled by the 
afKon of its weight at its furiace, and by the re- 
aftion from the bottom. Still more, if ariver has 
acquired a great rapidity, it will not only preferve 
it in paffing a level country, but even furmount 
an eminence without fpreading much on either 
fide, or at leaft without caufing any great in- 
undation. 

We might be inclined to think that bridges, 
locks, and other obftacles railed on rivers, 
conftderably diminMhes the celerity of the 
water's courfe j neverthelefs that occafions but 
little difference. Water rifcs on meeting with 
any obftade, and having furmounted it> the 
elevation caufes it to aft with more rapidity in 
its fall, fo that, in fa&, it fuffers little or no 
diminution in its celerity by thefefeeming re- 
tardments. Sinuofities, projections, and 
iflands, alfo, but very little diminiih. the velocity 
of the courfe of rivers. A confid*rable dimi- 
nution is produced by thefinking of the water, 
and, on the contrary, its augmentation increafes 
its velocity ; thus if a river is fhallow the 
ftream pafles flowly along, and if deep with a 
proportionate rapidity. /^i§5$5K 
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If rivers were always nearly of an equal full- 
nefs, the beft means of diminifiiing their ra- 
pidity, and confining them within their banks, 
would be to enlarge the channel; but as 
almoft all rivers are fubjeft to increafa and di- 
minifh, to confine them we muft retrench the 
channel, becaufe in (hallow waters, if the 
channel is very broad, die water which pafles 
in the middle hollows a winding bed, and 
when it begins to fwell follows the dire&ion it 
took in this particular bed, and ftriking forcibly 
againft the banks of the channel . deftroys 
them and does great injuries. Thefe eife&s 
of the waters fury might be prevented by 
making, at particular diftances, fmall gulphs in 
the earth ; that is, by cutting through one of 
thefe banks- to a certain diftance in the land. 
In ottfer that thefe gulphs might, be advaa- 
tageoufly placed, they fhould be made in the 
obtrufe angle of the river, for then the current 
of the water in turning would run into then?, 
and, of courfe, its velocity would btrdimifhei 
This mode might be proper to prevent the fell 
x>f bridges iti places where it is not poflible to 
make bars mar. the bridge which Main the 
a&ion of the weight of the water. 
; . D d a The 
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Theinanner in which inundations are oct»- 
fioned merits peculiar attention* When a river 
fwells the rapidity of the water always in- 
creates till it begins to overflow the banks; at 
4hat inftant the velocity. dimintfheS} which 
caufes inundations to continue for feveral days; 
for when even*lejfe quantity of water conies 
after die overflowing than before the inun- 
dation will ftill be made* becaufe it depends 
much more on the velocity of die water than 
on the quantity, if. it was not fo rivers would 
.overflow for an hour or two and then return 
to their beds, which never occur** die inun- 
dations always remaining for. feveral days, whe- 
ther the rain ceafes or a lefe quantity of water 
is brought, becaufe the overflowing has di- 
. minified the velocity, mad, conft4uently, 
although the like quantity of water h $o 
•longer carried in the lame time as before, yet 
the effects are the fame as if die greater qtutn- 
rtity had came there. It might be remaufced ion 
• die occafion of this diminution, that if afcon- 
ftant wind blows agamft the current:of the 
river the in&ndatton will be mqch greater than 
k would ham *cen without this arrnWitil 
eaufe, which diminifties the. Verity cf the 
- - , :. wateri 
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water; on the contrary, if thp wind blows in 
the feme direftion with the current, the inun- 
dation will be much lefs and will morefpeedily 
decline* 

u The fwelling of the Nile, fays M. Granger, 
and its inundations has a long time employed 
the learned; moft of them have looked upon 
it as . marvellous, although . nothing can be 
more natural, and is every day to be feen in 
every country throughout die world. It is the 
rains which £dls in AbyiEnia and Ethiopia which 
caufe the fwelling and insinuation of that river, 
though the north wind muft be regarded as the 
principal caufe. r. Becaufe the north wind 
drives the clouds which contain {Ms rain into 
Abyflinia. 2. Becaufe, blowing againft the 
mouths of the Nile', it caufes the waters to 
return againft the .ftreatn and , thus, prevents 
them from running out ini any great quantity : 
this circumftance may be every feafon ob- 
fervqd, ,for when the wind bein^ at the north 
fuddejily veers to the' fbuth^ the !Nfile lofes in 
one clay nvJre than it gathers in four ." ! ' 

Inundations are generally greateft' in the 
upper part of rivers, becaufe the velocity of a 
river continues always increafing'-untillt arrives 
at the fea, for the reafons we have related. 
lf • ' ' ; ~ ' •>> © & 3 ■ • • . " Jfather 
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father CoftelH, wh<> has written wry faifibly 
on this fubje&, remarks, thatthe height of the* 
banks made to confine the Po from overflowing' 
diminiflies as they advance towards the (ea ; h 
that at Ferrafa, Which is' 5& oT 6.0 rnuWfrom 
£hefe% they are near .20 feet high 'abdve the 
common furface of the Po, but that at 10 or 
I z miles from it they are not\bove 1 2 feet, al- 
the channel of the jiver is as narrow there as 
at Ferraraf. ,;.',' . [/ ' " J '" ° 

On the whole,, t^e theory of the* motion of 
funning Raters is ftitt fubje<& to riiany dlnt- 
cultiesj nor is it eafy to lay down rules which 
might be applied to every particular cafe. £x* 
pejience is nere nipre : nfefu^than Ipeculation^ 
Wemuftr hot only tndw th<; jgehejal effe&s'bf 
rivers, but we muff al(b karibw, in particular r th£ 
river wfe have to do with. If we woxM fd&fort 
juftfy, make ulefuf. observations, and dra# 
fl^ble concjufions. . 1fhd remarks I have,above 
^iven are ; BK)ffIy new j; it is to be wiftjedthat 
others may be. collected and then, pof&tfy, in 
^iipe, wermay obt^n a Sufficient knowledge 
of thefubjecft to fey down certain rules' to con- 
fine and dii£& rivers,, and prevent the ruih 

' ' of 
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of MdgeSj banks, and otter dbnaget, which 
the violent impetuoiky of- Ac warn cc 

« The gteattft ¥ toera ii* Europe arc the WsjIa 
ga* wfcteh »• *diif 650 leagues m it* court* 
from R^AdWtb r Aft^ttCaii r ontte Caftan feafc 
the Danube^ *hofe courfe fe Abaut 450 league* 
from themcrofttaiirfof-^ 
Sea; the Don, *whfeh te 4<*o leagues h* ite 
toTtrfefftei tfceSbureeof the S<tfMa,%hteh'*t 
itcerves-, fca rts mouth m the- Bli<* S**j .the 
Nieperi't&ofec^^ ami 

whidi alf6 funs into the BtackSefc} the Duirie 
is about 300 leagues in its courfe, and empties 
itfetf ?ntaAeWhiteSea, Jfc. ■ -• ^ - * 
! Tliegfeateft r«**s fo . Afia^e^ht^ Hbttrite 
of China, tfhofe <*ode W 8^ iedgdesj '&!&!£ 
its foufte at Kqa-RibVon, fchft'&b Jinf* tte 
fea of China, m the middle of the gulph 
Changi: the Jenrfci t>f Taftary,'Vnich h 
abotft 800 leagues hi extent* from : fhe ? lake 
Seifaga to^tite *northem J Seit>f T\crtary; tire 
river Oby, which is about 600 leagued *oih 
Lake Kila, t6 die Northern Sek, btydrti the 
ftrait of Wargats. The river Atnour, df 
eaftern Tartary* tririch is about 575 leagues 
in its conrfe, reckoning it from the fource of 

the 
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die river Kerlon, to the fca of Kamtfchatka. 
The river Menan, whole mouth is at Poulo 
Condor, maybe meafured from the fource of 
the Longmu which falls into it; the Kian, 
whofe courfe is about 550 leagues from the 
fource of the .river Kinxa,' which it receives* 
to its mouth in the China Sea ; the Gange? 
is aHb about 550 leagues* and the Euphrates 
500^ taking, it- from the fource of the Irma, 
whfch it receives. \ The Indus about 400 
lngptf* wd which falls injtp r the Arabian Sea, 
pn the eaft of Guzarat. . The Sirderoius, 
which is about 400 leagues long, and falls into 
Lake Aral. L .. 

The greateft rivers in .Africa are Senegal, 
which if. ii»5 leagues lo^g, comprehending 
the Niger,, which ia b£t is a continuation .of 
it, and the fource of Gombarou, which falls 
into the Niger. The Nile 970 leagues long, 
and which derives its fource in Upper Ethiopia, 
where it .n*akes> many .windings. There , are 
alfo the Zaira, the Coanza, and t^e Couma, 
i which are known as far as 400 leagues, but 
extend much farther; die Quilmanci, whofe 
courfe is 400 leagues, and which derives its 

fource in the kingdom of Gingiro* 

.',.-. The 
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JThe greateft rivers of America, and which 
are alfo the greateft in the world, are thp 
xiver Amazons, whofe courfe^s 1200 leagues, 
if we go up as far as the Lake near Guanuco, 
3b leagues from Lima, where the Maragnon 
lakes its foujce ; and even reckoning from the 
iburce of the river N$po, fome diftatice from 
Quito, . the courfe of the river Amazons is more 
than a thoufand leagues. 

It might beTaid that the courfe of the river 
St. Lasarrence>jn Canada, is more than 900 
leagues from its mouth to. the Jake Qntarts 
from thence to lake Huron* . afterwards 
to the lake Alemipigo, and to the lake 
Affiniboik; the waters of thefe lakes fai- 
ling one into another, and at laft into &U 
Lawrence, 

The river MUtiffippi maoi tton^foo leagues 
Jong from 4ts mouth to any nf its fource?, 
which are not remote from the lake of die 
Afliniboils. 

The river dela Platai* more than 800 leagues 
Jong, from the fource of the rivtt. Parana, 
'Whidhk receive*. 1 

The river GroOndeo rims more Am 575 
leagues, reckoning from the fource of the river 
^Caketa, wear^ Pafto, part of v&kh. fills in** 
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the Oroonoko, and part flows aWb towards the 
river Amazons* 

The river Mfclera, which fells into the Ama- 
zons, is more than 660 leagues. 

To know nearly the quantity of water the 
fea receives by all the rivers which fall into it, 
let us fuppofe that one half of the globe is 
covered by the fea, and that the other half k 
land, which is nearly the fa£t ; let us fuppofe 
alfo, that the mediate depth of the fea is 230 
fathom. The furface of all the earth being 
170,981,012 fquare miles; and that of the 
fea 85,490,506 fquare miles, which being 
multiplied by j* the depth of .the fea gives 
21,372,626 cubical miles for the quantity of 
water contained in the ocean. Now to cal- 
culate the quantity of water which the ocean 
receives from the rivers, let us take fome 
. great river whofe rapidity and quantity of wa- 
ters are known; for example, the Po, which 
runs through Lombardy, and waters a trail of 
fond 380 miles long; according to Riccioli, its 
c breadth, .before it divides into many trenches, is 
100 perches of Boulogne, or loop, feet, ifs 
dspth 10 feet, and it runs four miles. an hour * 
therefore the Po fupplies the lea with 200,000 
cubical perches of water in an hour, or 4 

millions 
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millions 8oa thoufend in a day: but a cubical 
mile contains 125 millions cubical perches; 
therefore 26 days is required to convey a cu- 
bical mHe of water to the fea: it remains there- 
fore only' to determine the proportion between 
the river Po, and all the rivers of the earth 
taken together, which is impoflible to do pre- 
cifely. But to know it pretty exa&ly, let us . 
fuppofe that the quantity of water which the 
fea receives by • the large rivers in all coun- 
tries is proportional to the extent and furface 
of thefe countries, and that cohfequently the 
country watered by the Po, and other rivers 
which fall therein, is in the lame proportion 
on the furface of the whole earth, as the Bo 
is to all the rivers of the earth. Now by the 
moft correA charts, the Po, from its fource 
to its mouth, traverfes a trad 380 miles 
long, and the rivers which fall therein on each 
fide proceed from the (prings and rivers 60 
miles diftant from die Po, therefore this great 
river, and the others it receives, waters a 
trad 380 miles long, and 120 miles broad, 
wfrich makes 450,600 fquare miles, but the 
furface of all the dry land is 85,490,506 
fquare miles; confequently all the water which 
Ae rivers carry to the fea, will be 18 74 times 

greater 
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greater* than,- the quantity which . the- Po for* 
nifhesj but-aa 26 rivers equal to the Po, fiuv 
oifhes acubkal mile of, water to } the fca in & 
day, of courfe 1874 rivers, like. the Po, would- 
Cipply the. fea widv 26,308 cubical- miles, of 
water in a year, and thatinrthe ipoce of 812, 
years all the rivers would fupply. the fea with 
ai, 372,626 cubical miles of water j that is to 
&y t as- much as there: is. in the ocean, and 
therefbie 8j 2. years. is only required. to fill 
it*. • ' 

. The refiik of this calculation is that the 
quantity of water evaporated from the fea, . and 
whichthe winds, convey on die earth, is about 
345 lines, or from 2a to 21 inches a year, or 
about two thirds of a- line each day.; this is a 
yery trifling, evaporation even when trebled, 
in order to eftimate the wate; which refells on 
the fea, and which is not conveyed- over the 
«arth. Mr. Halley* in the Phil, Trania&ions, 
page 192, evidently ibews> that the vapours 
which rife above the fea, and ' which the 
winds convey over aU the earth, are fufficient 
to fupplyajl the rivers in -the wo^ldi . . 

Next 



ia6. 
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' Next to the Nile the river Jordan is the 
aaoft confiderable in the Levant, or even in 
Sarbary; it Supplies the Dead" Sea with about 
fix million tons of water every day ; all this 
water, and more* is raifed by evaporation; for, 
according to Haley's calculation of 6914 tons 
evaporated from each mile, the Dead Sea, 
which is 72 miles in length by 18 broad, muft 
every day lofe near nine million tons of water, 
that is, not only all the water it receives from 
the river Jordan, but aHb that of the (mall ri- 
vers which come into it from the mountains 
ef Moab and elfewhere ; consequently there is 
no neceffity for its communicating with any 
other fea by iub terraneous canals*. 

The moft rapid rivers are the Tigris, die 
Indus the Danube, the Yrtis, in Siberia, the 
Malmiftra, in Silefia, &c. but as we have al- 
ready obferved, the proportion of the rapidity 
of rivers depends upon the declivity and upon 
the weight and quantity, of water; by examin- 
ing the globe, we fhall find, that the Danube is 
much lefs inclined than the Po, the Rhine, or 
the Rhone, for the Danube has a much longer 
courfe than any of thefe other rivers, and fells 
into the Black Sea, which is higher than the 

yoi. 1. Ec Medker-? 

* See Shaw's Travel*, VqUij, paje 71, 
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Mediterranean, and perhaps more to than the 
ocean. 

AH large rivers receive many others in the. 
extent of their courfe ; for example, Ae 
Danube receives more than 200 rivulets and 
rivers; but by reckoning only fuch as are 
confiderable rivers, we fhall find that the 
Danube receives 31, theWo!ga32, the Don 5 
or 6, the Nieper 19 or 20, theDuinen or 
12 ; fo likewise in Afia the Hoanho receives 
34 or 35, the Jenifca 6o,\ the Oby as many, 
the Amour about 40, the Kian, or river Nan- 
kin about 30, the Ganges upwards of 20, the 
Euphrates 10 or 11, &c. In Africa, the 
river Senegal receives upwards of 20 rivers 5 
the Nile does not receive any river for upwards 
of 5Q0 miles from its mouth ; the laft which 
falls therein is the Moraba, and from this place 
to its fource it receives about 12 or 13 rivers. 
In America, the river Amazons receives more 
than 60, all of which are very confiderable; 
the riVer St. Lawrence about 40, by reckoning 
thofe which fall into .the lakes; the Miffiffippi , 
more than 40, the Plata more than 50, &c,. 

There are high countries, on the earth which 
feem to be points of divifion marked, by nature 
farthediitribution of the waters* In Europe 

the 
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(fie environs of Mount St. Goddard are one of 
thefe points ; another is fituate between the 
provinces of Belozera and Wologda, inMuf- 
covy, from whence many rivers defcend, fome 
of which go to the White Sea, others to the 
Black, and fome to the Cafpian. In Afia 
there are feveral as the country of Mogul Tar- 
ttiry, from whence rivers flow into Nova 
Zembla, others to the Gulph Linchidolin, 
others to the Sea of Corea, others to that of 
China: and fo likewife the Little Thibet, 
whofe waters flow towards the fea of China; 
the gulph of Bengal, the gulph of Cambay, 
and the lake Aral ; in America, the province of 
Quito; whofe rivers run into the North and 
South Seas and the gulph of Mexico. 

In the old continent there are about 430 
fivers, which fall dire&ly into the ocean, or 
into the Mediterranean arid Black Seas ; 
but in the new continent, not more than 145 
rivers are known, which fall directly into the 
fea: in this number I have comprehended 
only the great rivers, like the Somme in Pi- 
cardy. 

All thefe rivers carry to the fea a great quan- 
tity of mineral and feline particles, which 
£ e 2 the/ 
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they have waflied from the different foils throirgR 
which they have paffed. The particles of felt, 
which are eafily diflblved, are conveyed to the> 
fea by the water* Some philofophers, and 
among the reft Halley, have pretended that the 
faltnefs of the fea proceeded only from the 
(alts of the earth, which -the rivers tranlport 
therein. Others ailert, that the feltnefs of the 
fea is as ancient as the fea itfelf, and that this 
fait was created that the waters might not cor- 
rupt, but we may juftly fuppofe that the fea is 
preferved from corruption by the agitations pro- 
duced by the wind and tides, as much as by die; 
fait it contains ; for when put in a barrel it cor- 
rupts in a few days, and Boyle relates that a 
mariner who was becalmed for 13 days, found 
at the end of that time the water fo irfe&ed 
that if the calm had not ceafed^ the greateft part- 
of his people would have perifhed The water 
of the fea is alfo mixed with a bitumous oil, 
which gives it a disagreeable tafte and renders 
it very unhealthful. The quantity of fait con- 
tained in fea water is about a fortieth part, and. 
is nearly equally faline throughout, at top as 
well as bottom, under the line, and at the 
Cape of Good Hope; although there are 

feveral 
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fevetal phces as off the Mofembique Coaft 
vf here it is falter than elfewhere. * It is alfo af- 
ftrtedi not to be fo feline under the Ar&ic Cir- 
cle, which may proceed from the amazing quan- 
tities of fnow and the great rivers which fall 
iptothofe feas, and becaufe the heat of the fun 
produces but little evaporation in hot climates. 
. Be this as it may, I conceive that the faltnefs 
of the fea is not only caufed by the banks of fait 
at the bottom of the fea and along the coafts, 
but alfo by the falts of the earth, which the ri- 
vers continually convey therein ; and that Hal- 
ley had fome reafon to prefume that4qthe be- 
ginning of the world the fea had but little^br no 
faltnefs 5 that it is become fo by degrees, ami in 
proportion as the rivers have brought falts there* 
ia ; that this faltnefs is every day increasing, and 
that confequently, -by computing the wholfe 
quantity of fait brought by alL the rivers we 
might attain the knowledge of the age of the 
world by the degrees of the faltnefs of the fea # 
Divers and pearl fifhers affert, according to 
Boyle, that the deeper they defcend into the fea, 
the colder is the water ; and that the cold is fo 
iatenfeat confiderable depths that they cannot re* 
main there fo long under water,but are obliged to 

come < 
• See Boyle, vol. 3» page 217. 
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* ... 

c#me up again much iboner than When ttey 
defcend to only a moderate one. It appeared 
to me that the weight of the water might be as 
much the caufe of compelling diem to (horten 
their ufual time as tile intenfenefs of the cold 
When they defcend to a depth of 3 or 400 fa- 
thoms j but in faSt divers fcafcely ever defcend 
above an hundred feet The feme author re- 
lates, that in a voyage to the Eaft Indies, be- 
yond the line at about 35 degrees fouth latitude, 
a -founding lead of 30 or 351b weight, was 
funk to the depth of 400 fathoms, and that be-' 
ing pulled up again, it had become as cold as 
ice. It is alfo a frequent pra&ice with mariners to 

., cool their wine at fea by finking their bottles to 
the depth of feveral fathoms, and they affirm- the 
deeper the bo.ttks are funk, the cooler is the 
wine. 

Thefe cicrumftances might induce us to pre- 
fume that the fea is falter at the bottom than at 
the farface ; but we have teftimonies which 
prove the contrary, founded on experiments 
m&de to fill veflels with fea water, which wer* 
not opened till they were fiink to a certain depth, 
and the water was found to be no falter than 
at the furface. There are even fome places 

>here the water at the furfece is fait, and that 

at 
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at tie bottom frefli j and tbis muft always be 
the cafe. **ere there are fprings at the bottom 
of the fea, -as near- "Goo* Ormus, and even h* 
the fea of Naples, where there are hot fprings 
at the bottom. 

There are other places where fulphuroufc 
fprings and beds of bitumen have been difco- 
Vered at the bottom of the fea, and on land there 
are many of thtfe Qirings of bitumen which rutt 
into it. 

At Barbadoes there is'a'pure bitumen' fpring, 
which flows from the rocks into the fea ; fait 
and bitumen, therefore, are predominant matters 
in the fea water j but it is alfo mixed with' many 
other matters ; for the tafte of water is not the 
lame in every part of the fea; befides the agi- 
tation and the heat of the fun alters the natural 
tafte which 1$ie fea fliould have ; and the di£* 
fereilt colours of different feas, at different 
times prove that the waters of the fea contain fe^ 
veral kinds of matters, either which it [Joofens 
from its own bottom, or brought thither by ri- 
vets. - 

Almoft all countries watered by great rivers 
are fubje£t to periodical inundations, thofe 
Which are low, and derive their fources from a 
great diftance overflow the moft regularly > 

Erery 
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Every pcffon.almoft has heard of the iitunAgl- 
tions of the Nile, which preferves the fweetenfc 
and whitenefe.of its waters, though -extended. 
over a vaft track of country and into the fea. 
Strabo and other ancient authors .have written 
that it had feven mouths, but there now remains 
only two which are navigable ; there is a third 
canal which defcends to Alexandria and fills the 
cjfterns there, and a fourth -which is ftill foial- 
ler ; but as they have for a long time negle&ed 
to clean- their canals, they are nearly choaked 
up. The ancjents employed a great number of. 
workmen and foldiers, and every year after the 
inundation, they carried away the mud and {and 
which was in thefe canals. The caufe of the 
overflowing of the Nile proceeds from the rains 
which fall- in Ethiopia. They begin in April 
and do not ceafe till September; during the 
three firft months, the days are fcrene and fair, 
but asfoonas the fun goes down the rains begin, 
nor flop till it rifes again, when it is generally 
accompanied with thunder and lightning. The 
inundation begins in Egypt about the 17th of. 
June* it generally increafes during 40 days, and 
diminifhes in about the fame time 4 all the flat 
country of Egypt is overflowed ; but this in- 
undation is much left now than it was formerly, 

for 
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for Herodotus tell us, that the Nile was 100 
days in fwelling and as many in abating : if this 
is true, we can only attribute the caufe thereo f 
to the elevation of the land, which the mud of 
the waters has heightened by degrees, and to the 
diminution of the mountains in Africa, from 
whence it derives its fource. It is very natural 
to believe that thefe mountains have diminifhed, 
becaufe the abundant rains which fall in thefe 
climates during half the year, fweep away great 
quantities of fandand earth from the mountains 
into the valleys, from whence the torrents wafh 
them into the Nile, which carries great part 
into Egypt where it depofits them in its over- 
flowings. 

The Nile is not the only river whofe inun- 
dations ate regular ; the river Pegu, is called 
the Indian Nile, becaufe it overflows regularly 
every year ; it inundates the country for more 
than 30 leagues from its banks ; and, like the 
Nile, leaves an abundance of mud, which 
fo greatly fertilizes the earth, that the pafturage 
is excellent for cattle, and rice grows in fuch 
great abundance, that every year a number of 
veflels are laden with it, without leaving a fear- 
city in the country *. The Niger, or what 

amount* 

.*SeeO?iji{toti'itMYe1i« Ytl. IX. page 199. 
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amounts to the fame, the upper part of th£ 
Senegal likewife overflows and covers all th^ 
flat country of Nigritia* it begins nearly at the 
feme time as the Nile, and inereafes alio for 40* 
days : the river de la Plata, in Brafil, alio over- 
flows every year, and at the fame, time as the 
Nile. The Ganges, the Indus, the Euphrates 
and fome others overflow annually; but all 
rivers have not periodical overflowings, and 
when inundations happen, it is the effe& of 
many caufes which combine to fupply a greater 
quantity of water than common, and at the 
fame time to retard its Velocity. We have be- 
fore obferved that in almoft all rivers, the in- 
clination of their beds diminifhes towards their. 
mouths in an almoft infenfible manner j but 
there arc fome whofe declivity is very fudden itf, 
fome places, and forms what is termed a 
tatara&y which is nothing more than a fall of ' 
water quicker than the common current of the 
river. The Rhine for example has two cata- 
ra&s, the one at Bilefield, and the other near 
Schafhoufe : the Nile has many, and among the 
reft two which are very violent, and fell from a 
great height between two mountains j the river 
Wologda, in Mufcovy has alfo two near La * 
doga 1 j the Zaire, a river of Congo begins by a 

.:••■:' ve, T 
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very large catarad which falls from the top of a 
mountain ; but the moft famous, is that of Nia- 
gara in Canada,it falls from a perpendicular height 
of 1 56 feet, like a prodigious torrent, and is more 
than a quarter of mile broad : the fog or mift, 
which the water makes in falling, is perceived 
at five miles diftance, and rifes as high as the 
clouds, forming a very beautiful rainbow, when 
the fun mines thereon. Below this cataraft therd 
are fuch terrible whirlpools that nothing can 
be navigated thereon for fix miles diftance, and 
above the cateraft the river is much narrower 
than it is in the upper lands *. The defcriptioiT 
given of it by Father Charlevoix^ is as fol- 
lows : 

a My firft care when 7 arrived was to vifit 
die moft beautiful cafcade that is perhaps in na-* 
ture, but I immediately difcovered that Barorc 
h Hpntain was deceived fo greatly, both in its 
height and figure, that one might reaforiably 
imagine he had never feen it. 

" It is true, that if we meafure its height 
by the three mountains you are obliged to afcend 
m going to it, there is not much abatement to 
be made of the 600 feet, which the map of M: 

Deliffe 

* SeePhil. Tranf. Afr. Vpl. VI, Partll. page 119* * 
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Deliffe gives it, who doubtlefs advanced this 
paradox only on die credit of the Baron la Hon- 
tain and father Honncpin \ but after I arrived at 
the top of the third mountain* I observed that 
in the ipaceof three leagues which I afterwards 
had to go to this fall of water, although you are 
forced fbmetimes to afcend, you muft neverthe- 
lefs defcend ftill more, and this is what travellers 
do not appear to have paid a proper attention. 
As we can only approach the cafcade on one 
fide, nor fee it but in the profile, it is not eafy to 
nleafure its height by inftruments : experiments 
have been made to do it by a long cord tied to a 
, pole, and after having often attempted this man- 
ner it was found to be only 115 or 120 feet 
high ; but it is impoffible to afcertain .whether 
the pole was not flopped by fome proje&ion of 
{be rock, for although when drawn up again the 
end of the cord was always wet, yet that is no 
proof, fince the water which precipitates from 
the mountain flies up again in foam to a very 
great height : for my own part^. after having 
confidered it on every fide that J could examine 
it to advantage, I think that we cannot allow it 
to be lefs than i4Cor 15a feet 
. w a Its figure is that of an horfe fhoe, and its 
circumference is about 400 paces 3 but exactly 

in 
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ift its middle, it is divided by a very narrow 
ifland, about half a quarter of a league long. It 
is true thefe two parts join again ; that which 
vfras on rfiy fide, andot which I could only have 
a'fide view, has feveral proje&mg points, but that 
Which I beheld in front, appeared to be per- 
fectly even." The Baron has alfo mentioned 
a torrent, which, if riot the offspring'of his own 
invention muft fall into fome channel upon the 
melting of the (how. 

There, is another catkraft three miles from. 
Albany, in the province of Nfcw York, whole 
height is 50 feet perpendicular, and from which 
there arifes a mift that oCc'afl6ns a faint rain-; 
bow*. * 

In all countries, where mankind are not 
fufficiently numerous toforriipolifhed focieties^ 
the ground is' more irregular, and the beds of 
rivers more extended, lefs equal, and often abound 
with catarafts. Many ages.weire requiredto 
render the, Rhone arid the Loire navigable. 
It is by confiMng waters; by dire&ing their' 
courfe, and by cleanfing the' bottonf of rivers, 
that they obtain a fixed and regular courfe-; r m 
all countries thinly inhabited nature is rude, 
and often deformed; 
vol.'. 1. F f There 

• PM Tr«af. Yq\.VI. Part II. Page xj. 
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There are rivers which lofe themfelves in 
the fands, and others which feem to precipitate 
into the bowels of the earth : the Guadalquiver 
in Spain, the river Gottenburg in Sweden, 
and the Rhine ttfeJf lofe themfelves in die earth. 
It is aflerted that in the weft part of the ifland of 
St. Domingo there is a mountain of a confider- 
able height, at the foot of which are many ca- 
verns into which the rivers and rivulets fall with 
fo much noife as to be heard at the diftance of 
feven or eighf leagues *. 

The number of rivers which lofe themfelves 
Jp the earth is very few, and there is no appear- 
ance that they defcend very low ; it is more pro- 
bable that they lofe themfelves, like the Rhine, 
by dividing aitiong the quantity of fand ; this 
is very common to fmall rivers that run 
through dry and fandy foils, of which we have 
feveral examples in Africa, Perfia, Arabia, 

.The rivers. of ithe north tranfport into the 
fea prodigious quantities of ice, which, accumu- 
latingi fojpi thofe enormous mafles fo deftruc- 
tjve to mariners. Thefe mafles are the moft 
abundant in the ftraitof Waigat^ which is en- 
tirely frozen over the greateft part of tke year^ 

an& 
• See YarenU Gcoguph. g«u page 4^ 
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an$ are formed by the great flakes which the 
river Oby almoft continually brings there: 
they attach themfelves along the coafts and 
heap up to a confiderable height on both fide?, 
but the middle of the ftrait is the laft part which 
freezes and where the res is the loweft. When 
the wind ceafes to blow from the north, and 
comes in the direction of the Strait, the ice be- 
gins to thaw and break in the middle j after- 
-wards it loofens from the fides in great mafic?, 
which are carried into the high fea. The wind, 
which all winter blows from the north over die 
frozen countries of Nova Zembla, renders the 
country watered by the Oby, and all Siberia, fo 
cold that even at Tobolfld, which is in the 
57th degree, there are no fruit trees, while at 
Sweden, Stockholm, and even in higher lati- 
tudes, there are both fruit trees and pulfe. This 
difference does not proceed, as it has been 
thought, from the fea of Lapland being warmer 
than the ftraits ; nor from the land of Nova 
Zembla being colder than Lapland, but folely 
from the Baltic, and the gulph of Bothnia, tem- 
pering the rigour of the north winds, whereas in 
Siberia there is nothing that can temperate the 
cold. It is a fecT: founded on experience, that 
it is never fo cold on the fea coafts as in the 
F f % inlan ' 
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inland parts of a country. There are plants 
which ftand the winter in London expofed to 
the open air, that cannot be preferved at 
Paris ; and Siberia* which is a vaft continent, 
is for this reafon colder than Sweden, which is 
furrounded on all fides by the fea. 

The coldeft country in the world is Spits- 
bergen: it lies in the 78th degree of north 
latitude, and is entirely formed of fmall peaked 
mountains ; thefe mountains are compofed 
of gravel, and flat ftones. fomewhat like flate, 
heaped one on the other ; it is affirmed by na- 
vigators that they are raifed by the wind, and 
increafe fo quick, that new ones are difcovered 
every year. The rein jleer is the only animal 

. feenhsre, which feeds Qn.a{hortgr*rfs.and,mofs. 

. On the top of thefe little mountains, and at 
more than a mile from the fea, the maft of f a 

. fhip was found with a pulley fattened to one 

. of its ends, which gives room to fuppofe that 
that the fea once covered the tops of thefe moun- 
tains, and that this country is hut of modern 

_ date : it is uninhabited, and uninhabitable j the 
J oil of thefe fmpll mountains. has no.confiftence 

. but is loofe, and fo cold and penetrating a va- 
pour ftrikes from it that it is impoifible to re- 
main any length of time tjhereoik 

The 
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The veffels which go to Spitsbergen for the 
whale fifliery, arrive there early in the month of 
July, and take their departure from it about the 
15th of Auguft, the ice preventing them from 
entering that fea earlier, or to quit it after. Pro- 
digious pieces of ice, 60, 70, and 80 fathom 
thick, are feen there, and there are fome parts 
of it where die fea appears frozen to the very 
bottom*: this ice, which is fo high above the 
level of the fea, -is as clear and tranfparent 
as glafs. 

There is alfo much ice in the feas of North 
America, as in Afcenfion bay, in the ftraits of 
Hudfon, Cumberland, Davis, Forbifhers, &c. 
Robert Lade afferts, that the mountains of 
Friezeland are entirely covered with fnow, and 
its coafls with ice, like a bulwark, which pre- 
vents any approaching them. " It is, fays he, 
very remarkable that in this fea we meet with 
iflands of ice more than half a mile round, 
extremely high, and 70 or 80 fathom deep; 
this ice, which is fweet, is perhaps formed in 
the rivers or ftraits of the neighbouring lands, 
Ff 3 ire. 

' • In contradiction, to this idea it w now 1 generally received 
opinion that thefe mountains of kc in the North and South 
feas are exactly the fame depth under at they are height abovn 
fee furface of the waiejr 
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&c. Thefe iilands or mountains of ice, are fo 
moveable, that in ftormy weather, they follow 
the track of a (hip as if they were drawn along 
in the lame furrow by a rope. There are fome 
of them tower fo high above the water, as to 
furpafs the tops of the mails of the largeft 
veA^s*." 

In the collection of voyages, made for the 
fervice of the Dutch Eaft India Company we 
meet with the- following account of the ice 
at Nova Zembla: — "At Cape Trooft the 
weather was fo foggy as to oblige us to moor 
the veflel to a mountain of ice, which was 
36 fathom deep in the water, and about 16 fa- 
thom out of it- 

u On the iothof Auguft, the ice dividing, 
it began to. float, and then we obferved that the 
large piece of ice to which the fhip had been 

. moored touched the bottom j as all the others 
paffingby, ftruck againft without moving, of it. 
We tfoen began to fear being inclofed between the 

. ice* that wefhould either be frozen in or.cruflied 
to pieces, and therefore endeavoured to avoid the 
danger by attempting to get into another lati 
tude, in doing of which, the veflel was forced 
through the floating ice which made a tre- 
mendous 
• Set the voyages of Lade* Vol* I J. j>age 305, &c* 
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,mendous. noife, and feemingly to a great dif- 
tance; 'at length we moored to another moun- 
tain for the purpofe of remaining there that 
night. 

« During the firft watch the ice began to 
fplit with an inexpreflible noife, and the {hip's 
keeping to the current in which the ice was 
now floating we were obliged to cut the cable 
to avoid it ; we reckoned more than 400 large 
mountains oif ice, which were 10 fathoms 
under and appeared more than 2 fathoms above 
water. 

" We afterwards moored the veflel to ano- 
ther mountain of ice, which reached above 6 
fathoms under water. As foon as we were 
.fixed, we perceived another piece beyond us, 
which terminated in a point and went to the 
bottom of the fea ; we advanced towards it, 
and found it 20 fathoms under water and near 
12 above the furface. 

a The nth we reached another large 
(helve of ice, 18 fathoms under water, and 
10 above it. 

" The 2.1ft. the Dutch got pretty far in 
among the ice, and remained there the whole 
night; the next morning they moored their vef- 
fel to a large bank of ice which they afcended, 

and 
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and confidered as a very lingular phenomenal 
that its top was covered with earth, and they 
found near 40 eggs thereon. The colour was 
not the common colour of ice, but a fine iky 
blue. Thofe who were on it had various con- 
jectures from this circumftance fome contend- 
ing it was an effe£ of the ice, while others 
maintained it to be a mafs of frozen earth. It 
was about 18 fathoms under water, and 10 
above *." 

Wafer relates, that near Terra del Fuegahe 
met withmany high floating pieces of ice, which 
he at firft miftook for iflands. Some appeared 
a mil£ or two in length, and the largeft not left 
than 4 or 500 feet above the water. 

All this ice, as I have obferved in the 6th ar- 
ticle, was brought thither by the rivers ; the ice 
in the fea of Nova Zembla, and the Strait of 
Waigat come from the Oby, and perhaps from 
Jenifca, and, other great rivers of Siberia and 
Tartary ; that in Hudfon's Straits, from Afcen- 
Bay, into which many of the North American 
rivers fall ; that of Terra del Fuego from the 
fouthern continent If there are lefs on the 
North coafts of Lapland, than on thofe of Si- 
beria and the Struts of Waigat, it is becaufe 

all 

• Voyage of the Dutch to the North, Vol. I, 3<*> p. 4*» 
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all the rivers of Lapland fall into the gulph of 
Bothnia, and none go into the northern fea. 
The ice may alfo be formed in the ftraits where 
the tides fwell much higher than in die open fea» 
. and where confequently the ice which is at the 
furface may heap up and form thofe mountains 
which are feveral fathoms high ; but with re- 
fpe& to thofe which are 4 or 500 feet high, they 
appear to be formed on high coafts, and I ima- 
gine that when the fnow, which covers the top 
of thefe coafts melts, the water flows on the 
flakes of ice, and being frozen thereon, thus 
increafes the fize of the firft until it comes to 
that amazing height. That afterwards in a 
warm fummer, thefe hills of ice loofen from the 
coafts, by the a&ion of the wind, and motion 
of the fea, or perhaps even by their own 
weight, and are driven as the wind direfts, fo 
that they at length may arrive into temperate 
climates before they are entirely melted. 



END OF THE FIRST VOLUME* 
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BOOKS printed by J. S. BARR, 
Bridgts-Street, Co<vent-Garden. 



Formula: Medicamentorum Concinnata ; 

m 

O R, 

ELEGANT MEDICAL PRESCRIPTIONS 

FOR 

VARIOUS DISORDERS 

Tranflated 

Trom the Latin of Dr. HUGH SMITH, 

With a SKETCH of his LIFE, 

Three Shillings fewed. 

REMARKS in a JOURNEY 

FROM 

fARIS to CONSTANTINOPLE, 

Stletted from the Elegant Letters of Lady CRAVEN, and 
interfperfed with Accounts from various Authors, and 
embdlimed with a capital Engraving of Lady Craven in 
the Cave of Antaparos. 3s. fewed* 

— 3— 

The DUEL; or, Nature will Prevail, * 
A Novel, three volumes, 9s. fewed. 

ARLEY ; or, the Fatthlefs Wife, 
A Novel, two volumes, 5s. fewed. 

The BRITISH TRIBUNAL; 

Containing a number of remarkable Trial*.' 
•Three Shillings fewed, 

-6~Ia 
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la Tbree Volumes, decorated with three beautiful Portraits 
of Mrs. Billington, Captain Morris, and Mrs. Martyr, 
Piice lot. 6d. bound in Rt d« 

; i< k T HE 

BUSY B E. E 5 

or/ 

VOCAL REPOSITORY. 

Being s Collection of the -mod Favourite SONGS, &$. 
Contained in the ENGLISH OPERAS, that have been fun - 
at the PUBLIC GARDENS, the ANACREONTIC and 
other SELECT SOCIETIES, with thofe Written by Capt. 
Morris, Petza Pindar, Mr. Dibdin, Capt. Thqmp. 
•on, and other celebrated Wits; of-the pre fen t Time. Toge- 
ther with a copious Selection of Hunting Songs, and a great 
Number V $c,olca and Iiiih Ballads, Stc. - 

FROM the multiplicity of SONG BOOKS it would 
almpHf fecm as though a public a ion of this kind was totally 
unnecefiary, and yet from that* very circumftance it wa« 
thought a- work like the BUSY BBE muft be highly accep- . 
table to the lovers of harmony, as it would put a itop to.their ' 
j eft an J general- complaints, that foralmoft every admired 
Song they were obliged topurchafc an additional Book* this 
being upon fo exrenfive a plan as to Tapercede the necefiity 
for any other, and 'will contain ail fuch as defer ve appro- 
bation, either for the beauty of their fentim exits, or elegance 
of con^ppfition. 

Topreferve a degree of.fyftem in their appropriation, a 
regular arrangement will beobfe. ved, and as the Theatres are in 
pofTeffi in of a Iaraeatiernblageof Parnaifian flowers, they have 
been fir ft reforted to, and fucn a* merit fele&ion wi 1 be 
placed under the name of the Opera to which they belong. 
The*avorips.of,VAUXHAj.t. t JVanxlaop, &c, -will next 
find a place $ nor havethe'effutfons of the wits of the ptcfent 
day been unattended to \ the other parts of the cbllecYion will 
confiftof fuch asareof eftab.iflied reputation, either Engli/h, 
Scotch, orlrifli, none having obtained a preference, merely 
becaufe thry were niw, nor any rejected upon account of 
their age. And what is the Editor s chief boaJl,,* ot a fin- 
the page is contaminated by the&ain df Ufdeilcacy. 
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